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Orientering om forskning runt energilager inom, Malardalens
universitet FEC och IPR.

Batterier, vatgasteknik m.m.
Erik Dahlquist

Seniorprofessor
MDU, Framtidens Energi/FEC



MDU projects in energy storage at FEC and IPR )

IFAISTOS - CHP w pyrolysis for
Production of HVO and H2

Biomass
CHP
Pyrolysis
HVO, H2

SUPREMAS - gasification + electricity

SITE1 (Alstom/SEA) - Al-mode
from battery tests

Flexergy - society interaction

Hydrogen

S tch Vi -b
mart charge (Vinnova) -bus Coop with Epiroc, Alstom, Volvo,

ti d chargi
?nﬂ(:;:tlrzr;:uiz cnarsing Energy Scania, Northvolt/Revolt,
Battery Storage S Milarenergi, ESEM, LKAB,

- lannin : :
iEVFlex (SEA)- interaction testing branning balancing  \ooHden, RI'_S'lE’ ?Vea‘a’:':;’a:g';e“’
between stationary and NMC,LFP Interaction Cransdev, ulea buss, » 1BM,
vehicles use Flow Batteries W society heckwatt, Uddevalla energi,

batteries Eskilstuna kommun

Performance

modelling.
Business

models

ELOGE (Resilient, SEA) — interaction with society

PhD thesis on Battery modelling jan 2024
(Masoume Shabani) Electrification HUB

RECREATE (KKS) - 2nd life of batteries



Background and intro Executive summary Macro Raw materials

China will continue dominating in automotive battery sales, EV manufacturing capacityl1}
and EV penetration — meanwhile Europe and North America stagnate through 2024

—— World EV manufacturing capacity vs demand by market and region
GWHh, including Base Case, Probable and Possible

» = B Eunope
g = China

B North America

W Asia (exdl. China)

Lloeania

Demand (Europe)

2822 7023 2824 12825 12B26 282 2828 2829 12839 2831 2632

« If all the base case, probable and possible projects materialize, global manufacturing capacity of
electric and plug-in hybrid batteries would be outpacing the demand worldwide

¢ China's battery production in 2023 alone was comparable to the total global demand for
batteries

» Western automakers face challenges meeting emissions targets — esp. the EU's goal for all
passenger car sales to be zero-emission by 2035

Battery technology Charging

c alld
Semiconductors global & regional EV

lardalen
University

Regional distribution of battery sales towards automotive
% of installed capacity GWh

B China
Eurcpe

¢ Though peaking at 85 % in 2024, China will continue dominating automotive sales of
batteries

¢« Meanwhile the battery demand from Western automakers in 2024 stagnates — key reason
being low EV sales, high prices, and protectionist policies resulting in lower EV
penetration

¢ On the other hand, China's EV market reached 50% penetration in August 2024 and this

* This made many OEMs shift their strategic focus to hybrid powertrains with smaller batteries
Source: Wood Mackenzie, Business Sweden Analysis

figure will be expected to further rise to 73% by 2030, driving significant sales

D
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Battery testing at
Energylab

EIS, electrochemical
impedance spectrato
determine degradation
mechanisms and SOH,
state of health

dQ/dV vs V for degradation
measurments and
prediction of RUL,
Remaining useful life

-1000 & 4 I I I I I I I I
3.2 33 3.4 35 3.6 37 3.8 3.9 4 4.1 4.2

voltage (V)
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High w

visualized in a Nyquist plot or a Bode plot

Low w

nmb
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University
Elect Chare
ectrons —
LOAD
—_—
Discharge
—| Negative electrode Positive electrode
(Anode) = (Cathode)
%
Current £ _ 3{ i ] Cuirrent
cnllectors: | Ecollectors
Charge
Positive lons
—_—
Discharge
CPEgg, ECM CPEg
2 K \\\I \\
I Rsg Ty

An Equivalent Circuit Model (ECM) for modeling with EIS



nib
s16 is charged at 1.5 A while s5 is charged at a higher current of 6 A. It should be noticed that from thé&wes{ )

left to the right of the Nyquist plot, the frequency is decreasing where the left side of the Nyquist plot
corresponds to the higher frequencies regions and the right side corresponds to the low-frequency
region close to 10 mHz.

EIS 16
scans ce (a) EIS scans cell 16 (b)

20|
20_|

10|
10.

o
) P o
L S |
e}
f&g‘j@@mﬁme
I+ <1
1

-10.

[mOhm]
lO

[mOhm]

-10_|

z"

z"

-20_|

T T T -20_|
350 400 450

, T T T
Z' [mOhm] 350 400 450

Z' [mOhm]

Nyquist plot for battery cell s16, from fresh cell to last cycle, (b) Nyquist plot for battery
cell s16, cycle 200, 207 and 300

EIS = Electrochemical impedance spectra



Incremental cap

As R:increases, Q is reduced

dQ/dV is proportional to

degradation

Q= Ah
Q*U = energy (kWh)

acity: dQ/dV vs 'V, 664 cycles

:

dQdV [mAh per V]
A ]
B 8

3500

3000

dQdV [mAh per V]
- - na na
g 8 8 =8

g

Filter using 1 values for mean and V is below 4.15

Cycie 1
Cycle 100
Cycle 200
Cyels 300
Cyele 400
——— Cycia 500
= Cycia 600

Cycie 554 |

3.6

a7 38 38 4 41
Voltage [V]

Filter using 7 values for mean and V is below 4.15

Ak

s

W‘:\:R"' =

Cyelz 1

Cycle 100
Cycle 200
Cycle 300
Cycle 400
Cycle 500
Cycle 600
Cycle 564

3.6

37 3.8 3.8 4 41
‘oltage [V]

dQdV [mAh per V]
2 2 B 5 8 B &
E 8 8 8 8 28 8

g

4000

3500

g
g

dQdV [mAh per V]

1508

1000 |

500

Filter using 3 values for mean and V is below 4.15

[ "EI||I\_ '

Cyela 1
Cycle 100
Cycle 200
Gycle 300
Cycle 400
GCycle 500
Cycle 600
Cycle 664

3.3 3.4 3.5 3.6 a.7 3.8 38 4 41
Vaoltage [V]

0
4]
(=]
o

g

Filter using 10 values for mean and V is below 4.15

Cycla 1 /
Cycla 100 f
Cyecla 200 !

Cycle 300
Cycle 400
Cycle 500 /
Cycla 600 /
Cyole 664 /

3.3 3.4 3.5 3.6 3.7 3.8 3.8 4 4.1

Vorl@ W]
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Results of the incremental capacity analysis over the ety ()
NMC cell’'scycling (a) Biltema cell and (b) s17 cell

i iltema (a) .
4500 dgdv over charglng cel‘l Bilt | dqdv OVGI" charglng (?e" 517 | (b)
Charging CCCV 4.2V @ 6A
4000 - 4500 —(Discharging 25V@6A Peak 1 Peak 2
3500 1 4000
3000 R
. Peak 1 __ 35001
S 2500 %
< £ 3000 - b
~_ 2000 [- = o}
2 . S 2500 ¢ 6
S 1500 - Cycle index inrease © 2500 cycle index increase
1000 2000 4 <}>
©
500 - 1500 &
L b
0 1000 | [
L Charging CCCV 4.2C @ 1.45 A | .
-500 Di::rlgflar:ging 25V@4A 500 - 8
-1000 = ‘ ‘ ‘ ‘ ‘ ‘ ‘ 33 34 35 36 37 38 39 4 41 42
3.2 33 34 35 3.6 3.7 3.8 3.9 4 41 42

voltage (V) voltage (V)



Capacity prediction by different Al-models

Capacity Estimation using V, |, dqdv (Biltema#)

Capacity(Ah)

2.75

2.7

2.65

N
o

N
4]
ol

2.5

2.45

2.4

Real Value
—*— FNN210 Predicted
FNN40 Predicted |
—O— CNN1 Predicted
— %~ CNN2 Predicted
LSTM Predicted

10

15

Cycle

35 40 45

mb
o

Predict SOH
and RUL
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Cycling of modules i
NMC:
NV batteries:
/ 15 cells, 160 Ah/cell, C-rate 0.4
Charging/Discharging NV module 39 _ 61 VOl.t, 60 A
7 BMW batteries:
° 12 cells, 60 Ah/cell, C-rate 1
5 /\ 31-49 Volt, 60 A
v —  LFP/LFMP:
“ 15 cells, 20 Ah/cell
b 37.5-55.5 Volt
srriiigiisiiiiiiiiissssizzziziassssczzy 4cells, 20Ah/cell, 10-14.8V
&*%@é%gé&ﬁééﬁﬁ;%%g%ﬁﬁéiiiiéﬁé%%%égéﬁﬁé%mﬁggééé% C-rate 0.5 (10A) and 2 (40A)

=214 (°C)-T5  =====220 (Vdc)- V6

Compares cells to modules and packs
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Circul8/SP3 Battery performance monitoring

A battery simulator has been developed. Battery operations is
simulated with input from vehicle demand ”on-line”. SOC (state of
charge) is followed continuously

 SOH (state of health) is calculated including different degradation
mechanisms

* RUL, remaining useful life, is predicted by running different work
load scenarios from SOH ”right now”




Litium-jon-flodesbatteri -

MIT

—
Anode ; Cathode
Li,TisO 4, ‘ ‘ LiCoO,
.
Membrane
()




Experimental setup for flow batteries at MDU/FEC Y

Suspensions:

Anode: NaTiO2

Cathode: NaMnO2

with activated carbon particles
Electrolyte Water

saturated with Na2S0O4

Alternative simultaneous
production of H,

With DMC as electrolyte
no production of H,, but
flamable

Research: Get stabile suspension
that does not settle but still
easy to pump




mb
Rongke Power in Dalian 5251

! A
I 1 s
h‘t ; ) ___'..-—‘_:___.r--
| [ . Flow batteries is
| = and alternative
Now building 200 MW/800 MWh to “normal”
" In China batteries

Here 5MW/10MWh (2011)
= T e u— MDU have been
working with this
since 2011
VS04/V0OS04

(dissolved)

14



Electrolyzer from Nilsson Energy

e Hydrogen production rate: 0.5 Nm®/hr |
e Hydrogen output purity: 99.9% @35 bar G
e Hydrogen output purity with dryer: 99.999% @35 bar |
e Operative power consumption: 2.4 kW

e Water Input: <20 uS/cm, 1-4 bar pressurized line

e Rack-mountable in standard 19” cabinet (height: 6U)

- MDU has four of this AEM type of electrolyzer,
| producing 2 Nm3/hr, or (2Nm3/h/0.0224 Nm3/mole) *
/| 2g/mole=0.18 kg/h

| or4.3kg H2/day
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IFAISTOS project:
Combining pyrolysis oil production
with electrolyzers

Can complement CHP plants
as reduced heat demand with global
warming and better buildings

Electrolyzer for production
of H2 and O2.

H2 for upgrading of pyrolysis
oil—remove O in 2CHxOy

O2is used in pyrolysis to
add extra heat



Bo“i__ler no 5, 180 MWth

!

|

I
ILE |
|

Va4

1

Pa—

L=

Hgﬁ

nmb

Extension of CHP plants with also production of==%L)
pyrolysis oil to produce HVO and gas as H2 and CH4
Storage of biomass

Remove CO2 (KOH) —
A
Aldehyde and keton free
bio oil. Can be transported
CO,H2
Condenger | AC Voltage mhase
|_’ Phase
Coalescence| Anaerobic | Water phase
1 . .
filter Digestion | Biogas and digestate
Catalyst
regeneration

Catalyst bed



. . nib
Comparison cost per kWh for elektrolysis vs ] )

gasification: H, och HVO

Total electrolysor H2 prod €/kWh
500$/kW + 0,1 $/kWhel 0,08
500$/kW + 0,05 $/kWhel 0,05
1000$/kW + 0,1 $/kWhel 0,16
1000$/kW + 0,05 $/kWhel 0,09

H2 from MSW 0,0096

H2 from biomass 0,024

HVO from MWS 0,009

HVO from biomass 0,047

Electrolyzer: 58 kWh/kg H2; 500-1000 $/kW; assume 0,12 annuity (4%,10y); el 50-100 6re/kWh ol
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Batteries can be used to balance varying wind and solar power. Average power
production by PV and wind for SE-3 during 2022 was 1070 MW.

Example principles of calculations Example principles of calculations

2500

2000
Average
1500

MW

1000

500

Hours during 1-7 April 2022

Hours during 1-7 April 2022

@® Windpower @ Solarpower @ Wind+solar ® Windpower @ Solarpower @ Wind+solar

Take average power over a time period (1070 MW, SES3)
Count how many MWh deficiency or surplus from average
Count MWh between average and half average to zero.



nmb

To the left: Periodswhen MWh/h is below annual average production from wind plus solar it
power in SE-3 during January, April, July and October 2022. To the right: Periods below 50% of

average for same months. SE-3 has 8.1 million inhabitants.

MWh & hours below and above average SE3,Jan, MWh when below half average in SE3 during Jan,
April, July and October 2022 Apr, Jul and Oct 2022
150000 0 nu.hp
0 p 20 30 40 50 60
100000 » 10000 .... 2
@ ®
-20000
50000 .‘ e @ . : o e
= @ = -30000
= 3 = B
= 0 »F ® MWe oo %0 100 120 140 < -40000
-50000
o - o -50000 -
- L
100000 ® -60000 °
-150000 -70000
Hours when below half of average over 2022

Hours until passing average MWh/h

Take average power over a time period (1070 MW, SE3)
Count how many MWh deficiency or surplus from

average power (MW)
Plot MWh for the time period vs the hours



Relative electricity production and consumption January-July 2022. Thisis electric
energy produced each month divided with the highest monthly amount produced
during the period

Relative energy (GWh/month) for Sweden

1,2

0,8

0,6

0,4

0,2

Jan Feb Mar Apr May Jun Jul

e \\/| N (] s Hy( O s Nucle ar« Thermal s P\/ es=Total consumption

mb

Miélardalen
University



When use what?

* Varying price most economic. 2-4 times higher price reduced energy
use by 25 % 2022 in SE4.

* Hydro power (dams) and pump storage.

e CHP (biomass) very economic. 4500 MWel installed, but only 700-
2000 MW used. Needs incentives to keep.

* Batteries good to store electricity especially locally - PV/Wind and
short term storage. Frequency market. Second life batteries
interesting for stationary applications.

* Hydrogen good for large scale industrial applications like metal ore
reduction and heavy vehicles. Large scale H2-storages can be used
also for others.



Conclusions

By measuring battery performance we can predict SOH, RUL and
how to use for second life.

* Batteries and H2 can both be used economically to balance even
large amounts of wind and solar power or for industrial
applications

* Hydropower and CHP good to balance

* Differentiated price very efficient to balance demand to
production

* The cost will be depending on market and technology
development



Background and intro

Executive summary

Macro Raw materials

Battery technology —
patent analysis

Semiconductors

Batteries and EVs Charging

Where the number of NMCA patents dwindled in 2023 and 2024, alternative battery ni

chemistries such as Sodium-ion and LFP picked up the pace instead

Top § and others NCMA patent appli

—
2

by publication year

Applicant Q Mo

Totals 147

Semiconductor Energy Laboratory Co 10
L

LG
Quantumscape

A123 Syslems:
Bamsung
BasF

Cosmx

Panasonic
Advanced Cell Eng Inc
Bosth

Enesate Corp

Be20 Inc

Umicore

Cithiers

W oW W e ot om

-
-

Guangdong Brunp Recyoling L2
Techaniogy Co Lid

Ephane Group Inc

Cential Glass Co. 3
Sharp corporalion 30
Hyaro-Quebe: 24
Canire for Scentilic Resaarch .3
Nigpon Stest & Sumitema 2
Guanguuny Bongpu Cyule Soenie 19
And Tech Co

Hanwyoamd Batlety Company 18
Ma Univ Singapors 16
Tayuta 16
Othars 796

Source: The Lens, Business Sweden Analysis

Top 5 and others LFMP patent applications by publication year

Malardalen
University

With 263 17
compared to ‘
26, there w Power Co..Lid T
were over 10 A .
times more ey foo 5
Sodium-ion Broadbit Battaries Oy 4
than NMC Hyzin Molors Usa e 4
patent Toghina 4
applications :,::;:::m - 2
in 2023. § ks a0y Fessert 3
Lt indumines inc a
While SIB ST S ® Unicare 3
patents have Cihars &8
registered a
record ] ]
growth in Top 5 and others Lithium Sulfur patent app 1s by publication year
2022 and Applicant Q Na
2023 (Up Totals 575
35% from :
2021); NMCA
patents
peaKEd in Canamix inc
2022 o %
followed by Johnson Mstiney 8
a decline of = 3 Lyten inc:
almost 40% Mnumﬁaunmw al 8
in 2023. aEk ’
Camell Universlty 7
Sanic Glonad Technologies By T
Gation Tecrnalngies Ply Lid [
Uiy Caitamia 0
Othars 267

Note: Only WIPO and EPO patents have been included in patent calculations to reflect global patents which are applicable in Europe. 24
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in the construction industry
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Introduction

* Work closely with a range of
stakeholders across the value chain

Gustav Boberg * Business development and transition to
Segment Leader fully electric solutions in selected
Volvo Construction Equipment segments

* + 20 years’ experience within Volvo

e Based in Sweden, Eskilstuna

Volvo Construction Equipment| Gustav Boberg




This is who we are




Volvo Penta

Volvo Construction Equipment




SCIENGE
‘“\ BASED
TARGETS

DRIVING AMBITIOUS CORPORATE CLIMATE ACTION
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Already available now

Electric lineup

EC230 Electric

EC18 & ECR18
Electric Compact
Excavator

L25 Electric
Compact
Wheel Loader

PU500 Mobile

Power Unit ECR25 Electric

Compact L20 Electric
Excavator Compact Wheel
Loader

EW240 Electric
MH

."u"n[;ﬁ I:n.nstrucﬂu.n Equipr.rm.l.'-l

\)o.l\./o.C(.).ﬁ.s.{ruéti.or.m Eq.iji.pment.l .Gus.t.a.w Boberg
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New launches 2024

Electric lineup

L120 Electric L90 Electric EWR150 Electric PU40 Mobile Power Unit
20 tonne electric wheel loader 15 tonne electric wheel loader 15 tonne electric wheeled Integrated energy storage and
Available Q1 2025 Available Q3 2025 excavator fast charger
Available Q1 2026 Available Q4 2024

Volvo Construction Equipment

Volvo Construction Equipment| Gustav Boberg
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Different charging solutions

What type of charging solution should you use?

Compact construction machines — 48V Large construction equipment — 600 V

Volvo Construction Equipment

Volvo Construction Equipment| Gustav Boberg
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Cities making the electric transformation happen

Urban areas

Build electric with electric Building a bike road and pedestrian walkways World’s first fossil-free ski resort
Stockholm, Sweden including a bridge Stockholm, Sweden
Helsinki, Finland

Volvo Construction Equipment

Volvo Construction Equipment| Gustav Boberg



r. o — N =y
| Seasuigghpmps- -
ety Tl
.

s G E...Hﬂ S £ H ,
b - - Vi







‘_\}\
.. 1 nn i




First EC230 In
Sweden
3KA1NS KAS * T E“d

-

4 - o L
P e . - e L -




V O L. VvV O

The formula for electromobility adoption

Xc@X%X(‘Aﬂ:

= S

E-mob Product and TCO incl. Infrastructure Fossil-free Supply Customer
adoption rate services offering Incentives, energy network competitiveness
regulation and and peace of mind

carbon targets and
pricing

Volvo Construction Equipment

Volvo Construction Equipment| Gustav Boberg
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V O L. VvV O

Introduction

* Work closely with a range of
stakeholders across the value chain

Gustav Boberg * Business development and transition to
Segment Leader fully electric solutions in selected
Volvo Construction Equipment segments

* + 20 years’ experience within Volvo

e Based in Sweden, Eskilstuna

Volvo Construction Equipment | Volvo Energy

Energy Storage Day | Gustav Boberg 2025-04-11 62
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Volvo / SkiStar journey......

Working with like-minded companies vEsie i cleciie

products & solutions

"Cold Call” Use-Case in Salen Volvo L25 Electric delivered to

Salen, 5 year operating lease via

That is where it started Electric solutions from Volvo .

CE and Volvo Trucks

November 2022

May-June 2023 December 2023

Volvo Construction Equipment | Volvo Energy

Energy Storage Day | Gustav Boberg 2025-04-11 63
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SkiStar - operates Scandinavia’s largest alpine mountain resorts

e  SkiStar’s goal is to reduce the company’s total carbon footprint by 50 e Positive attitude towards electrification
percent by 2030 compared with 2020/21
*  Experience with both electric snowmobiles and electric snow

e Commitment to Science Based Targets (SBTi) groomers

\, SCIENCE
SsHKistar | BASED
/ TARGETS

DRIVING AMEITIDUS CORFORATE CLIMATE ACTION

Volvo Construction Equipment | Volvo Energy

Energy Storage Day | Gustav Boberg

2025-04-11

64


https://www.skistar.com/en/corporate/sustainability/skistar-and-sustainability/

V O L. VvV O

SkiStar: Way to the 2030 target

Energy Map 2030 and current status / area

OUR WAY TO THE 2030 TARGET

WHEN TRAVELLING T0 YOUR MOUNTAIN HOLIDAY PURCHASING AND SUPPLIERS

TOGETHER WE CAN MAKE A WE DEMAND CLIMATE TARGETS
DIFFERENCE

RENEWABLE FUELS

 REDUCING OUR EMISSIONS

ELECTRIFICATION
FOR A QUIETER MOUNTAIN
ENVIRONMENT

BIOLOGICAL DIVERSITY
WE PROTECT THE MOUNTAIN
ENVIRONMENT

RENEWABLE ENERGY

SUN, WIND AND WATER

N\ SCIENCE
suistar
- TARGETS

Volvo Construction Equipment | Volvo Energy

Energy Storage Day | Gustav Boberg 2025-04-11
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ECO system

Hammarybybacken, Stockholm Sweden

Electric vehicle fleet in Hammarbybacken
v' 2 snowmobiles (Taiga Motors "Nomad")

v' 1 snow groomer (Prinoth E-motion Husky)

v" 1 wheel loader (Volvo L25 Electric from Volvo CE)
v

v

1 car (VW ID Buzz Cargo)
1 quad bike (Polaris Ranger EV)

» Charging is done via a Power Unit battery, PU500, which is a Battery
Energy Storage System (BESS) provided by Volvo Energy

Volvo Construction Equipment | Volvo Energy

Energy Storage Day | Gustav Boberg 2025-04-11 67



https://www.taigamotors.com/en/
https://www.prinoth-snowgroomers.com/en/products/husky-emotion
https://www.swecon.se/produkter/maskiner/eldrivna-maskiner/volvo-l25-electric/
https://www.volvoenergy.com/en/
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Learnings — “successful pilot project”

The goal was to investigate whether it is possible to run a ski resort with only electric
vehicles / machines. The answer is YES according to SkiStar

System level approach — ECO system

BESS technical side — compatibility towards non-Volvo machines

Cold weather even in Stockholm (-14 degrees Celsius)

Teamwork worked very well! “ONE team” with all partners

Team at Hammarbybacken does not want to go back to diesel!

SkiStar took a decision to run the site with electric vehicles/machines
from this season 24/25.....

GROOMERS é TAIGA YV OL V O SWE
Volvo Construction Equipment | Volvo Energy

Energy Storage Day | Gustav Boberg 2025-04-11 69
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Volvo / SkiStar journey......

Working with like-minded companies

Investment in electric ) ) ) Investment in electric
. First fossil-free ski resort .
products & solutions products & solutions
) . . Volvo Group collaborates on
”Cold Call” Use-Case in Salen Volvo L25 Electric delivered to e P . . Volvo L25 Electric delivered to
B ) i world’s first fossil-free ski resort )
. . Sdlen, 5 year operating lease via Hammarbybacken lease via VFS
That is where it started Electric solutions from Volvo .

CE and Volvo Trucks

November 2022 January - March

2024

May-June 2023 December 2023

July
2024

Volvo Construction Equipment | Volvo Energy

Energy Storage Day | Gustav Boberg 2025-04-11 70
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Eskilstuna Strangnds Energi & Miljo

Batterianlaggningar
EEM Elnit/SEVAB Nit

* Inom kort kommer EEM Elnat och SEVAB Nat att ha en storskalig batterianlaggning vid
nastan varje mottagningsstation

— Ambition att inte ansluta ytterligare storskaliga batterier med villkorade avtal, som ar aktiva pa
frekvensregleringsmarknaden, under samma mottagningsstation

e Villkorade avtal, en mojliggorare
— Metodgodkannande fran Ei pa hur vi arbetat fram avtalen

e Batterikund far, enligt villkorade avtalet, endast anvanda effekt utéver den “prima
effekten” som inte paverkar natagarens abonnemang mot overliggande nat
— Vi har varit transparenta med kunderna om hur lastprofilen ser ut i narmaste station i nulaget

e Hittills har FCR-D varit mest intressant for batteriféretagen — kan andras....
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Eskilstuna Strangnds Energi & Miljo

Batterianlaggningar EEM Elnat/SEVAB Nat

e 3 separata natavtal tecknas utéver Anslutningsavtal

— Standardavtal (“prima”) t.ex. 1 MW
— Villkorat avtal t.ex. 9 MW eller “inom abonnemangsgransen”
— Produktionsavtal

Anslutningsavgift

— Tar hansyn till att det ar ett villkorat abonnemang

e Kommunikation
— Realtidskommunikation mellan batteri-EEM/SEVAB-SvK — pagaende arbete
— Prognosverktyg for belastning — forskningssamarbete pagar — batteriféretagens ansvar

Tidstariff - Indirekt styrning av effektuttag via prissattningen
— Frivilligt, men samtliga har valt detta hittills
—  Pris for manadsmax skiljer mellan 1ag- och hoglast under vinterhalvaret



Eskilstuna Strangnds Energi & Miljo

Status just nu

4 batterilager inkopplade och aterstaende kopplas in
under 2025 och 2026

Utvardering av hur batterierna paverkar var elkvalitet
kommer att inledas under 2025
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Eskilstuna Strangnds Energi & Miljo

Intressanta erfarenheter

o Ofta fler olika aktorer som inte alltid pratat ihop sig internt vilket lett till lite
missforstand

— Kund (ofta en fastighetsagare)
— Batterisaljare
— Batteritillverkare
— Aggregator
o Tillfalliga abonnemang anvands ofta for tester av batteriet

— Ett speciellt forfarande som innebar att man behover vara 6verens med oss innan de
utfors

e Mycket diskussioner om vad det villkorade abonnemanget innebar och hur
prognoser ska tas fram

— Batterierna har en valdigt oforutsagbara lastprofil
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Tack!

e linda.werther@esem.se
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Batterilager for industrin
- morgondagens losning for Ionsamma
och hallbara industrier

John Engdahl

2025-02-13 Energy Storage Day  Eskilstuna
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Informationsklass: Oppen

Batteridret 2024 : Stora investeringar, stodtj@nstpriser,
gront teknikavdrag... Stocknoims et

EE.;E;‘ | foi DAGENS NYHETER, tootor Sverige Virlden Exonomi Kuttur Sport Klimatet Lodaro ON Debatt = : k!
NEN.\::S Premium~  Industry Updates  Distnbuted  Grid Scale Of Grid  Markat Analysis  Software & Optimisation |nu~1|ani » :
R . o |- _ Insdndare. "Ge skatterabatt till
Ellevio satsar halv miljard pa Sweden's energy storage market batterier for all lagring av energi”
batterilager continues to pick up pace with DNO's 1.
Ellevio annonserar flera batterilagerprojekt. Milet r Uppimrp 2oy ExOmoml © Enargt
att bli den ledande aktéren inom segmentet, som TOMW BESS Order from Alfen Positiva borser i Asien pa torsdagsmorgonen - extrema elpriser kvarstar, SVK varnar for
Mrhmay ;':3;:‘::::;;:’;:’; ;’;:%;tpi:;:;":::::; By Cameron Murray : i kraftbrist kommande ar - svensk inflationstakt minskade till 5.8%
faktiskt investerat i”, sager Kristofer Frojd, vd for danuary 26, 2023 WOI'].d S energy Storage CapaC].tY N
Ellevio Energy Solutions. forecast to exceed a terawatt-hour by NyTeknik (lourith  bnorviows < nosed - Taungin ey
Mtaad;?f‘a:nﬂfgg;ggzg 2030 @ Er\er‘gy W ¢ darkar vapsar snengibalagen il batterilaght
Jan Ahmadi @ monTEL e "7 | unik kartldggning: Batteriparker 6kar Darbfo;tsatlsar energibolagen
Seduts enormt - risk for overetablering e REeIager
L. . i’L‘,fSTZ,'I'i':.‘?L“.lI'.M',;u .Jﬁ'i?,h'.".“'nm o
Ellevio invests in 3 S
Swedish batteries with 70
MW storage
. i} MNows  Premiom>  Industry Updates.  Distributed  Grid Sealo  Off Grid  Markot Analysis  Software & Optimisation |
Dagens industri
Storskalig energilagring: = _ o ‘
Lon!::ram atfar som bidrar till ett warkec share of battery cells manufacturers 2023 A].fen to dEhver SWEden S blggeSt gI‘ld-
stabilt elnat ows o meew
scale battery system so far
1 e By Andy Colthorpe
""""" August 31, 2022

@ Europe b Grid Stale il Technology, Softwars & Cptimisation
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Informationsklass: Oppen

=0 Forkvalificerade volymer per stodtjanst den |
Unik kartlaggning: Batteriparker okar januari

enormt - risk for 6veretablering 2024 och 2025
. oo 1850 MW
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Marknadstrender att beakta

Global volym av bafteriparker

2016 17 "8 "9 20 '21 22 23 24 25 26 27 28 ‘29 '30

Source: BloombergNEF
Note: Buffer = headroom not explicitly allocated to an application. BloombergNEF

Pris pd batteripack

Real 2024 S/kWnh
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Industrins utmaningar och maojligheter

Klimatkris Okat energi och effektbehov
Geopolitiska handelser Oférutsagbara kostnader
Ett Energisystem i forandring Effekttilgdng

Nya prismodeller - effektavqift

Informationsklass: Oppen



Hur kan energilagring vare en del av I6sningen for morgondagens industrie

Peak-shifting/peak-
shaving
Optimera konsumtion
av egen solcellsel
Energiarbitrage
Elkvalitet och
reservkraft

Balans- &
frekvenstjanster

Reducera effektopparna for att optimera storleken pa abonnemanget
och minska néattarifferna

Optimera anvandningen av egenproducerad el

Kop energi néar den ar billig, anvand eller salj nar den ar dyr

Sakra produktionsprocess med hdg elkvalitet och reservkraft vid
stromavbrott

Salj effekt och/eller energi pa Svenska Kraftnats stodtjanstmarknader,
samt potentiella lokala kapacitetsmarknader




. Skaraslittens Transport AB + Follow

B 4> Forra veckan togs forsta spadtaget for vart planerade batterilager - en viktig del |

Energilager — en del av |[osningen
Skaraslattens Transport

fortsatta framtida elektrifierade transporter .mor

Optimera konsumtion
av egen solcellsel

Energiarbitrage

Reservkraft &
dodnatsstart

N7 3 Comment




Energilager — en del av |osningen
RISE: Batterilager som beredskapsdatgdrd

Energiarbitrage

Peak-shifting/peak-
shaving




1.

. .

Vi elektrifiera industril .




Ellevio Energy Solutions egna batteriene
kU ﬂ d prOJe kT EES Mora

\ o 38,9 MVA / 48,56
L sesn e SR e AR S e . MW

Byggstart 2025

Klar 2025-2026

EES Soderala
38,9 MVA / 48,56
MWh

Byggstart 2025
Klar 2025-2026

EES Orrby, Grums

.74 MW / 11,92 EES Ormesta,
MWh Orebro
| drift 2024 39 MVA / 41,74
MWh
Byggstart 2024
Klar 2025
Eskilstuna
EES Rantorp, 9.75 MVA /10,43
Lindome MWh BaaS--projekt
14,6 MVA /15,65 for industri
MWh 4
| drift 2024
EES Hanhals, Skaraslatten
Kungsbacka 1.1 MVA /1,138
14,6 MVA / 15,65 MWh MWh

| drift 2024 BaaS-projekt



Designa

Bygga &
installera

Vi tar totalansvaret
for anldggningens
funkfion — over tid.

Optimera & Drifta &
modernisera underhalla




Peak-shifting/peak-
shaving

Optimera konsumtion
av egen solcellsel

Energiarbitrage

Elkvalitet och
reservkraft

Balans- &
frekvenstjanster
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Vision

Vi starker foretag och samhalle
pa en dynamisk elmarknad och
driver den grona omstallningen
framat.

v Axel
EnergiEngagemang - en del av A Johnson



EnergiEngagemang i siffror

Omsattning MSEK

600
500
400

300

200
0 — —_ — | . [] .

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

N
AN
AN

+ 300 000 24 MW 100 000 000 kWh 40 000 ton
Solpaneler Energilager . perar minskad CO2/ar

adp @ =0




” Vi har i Sverige billig el, vi har ren el, vi har saker el, vi har kort
sagt den energiforsorjning som alla andra lander skulle vilja ha.
Och vart huvudsakliga bekymmer ar hur vi pa kortast mojliga
tid skall komma ur denna situation

Kalla: Karl Goran Kjellander, Ledare i Dagens Nyheter 9:e februari, 1996




TWh
400
@ Hogst efterfragan, Svk
350 @ Hobgst efterfrigan, EM
@ Lagst efterfragan, EM
=0 . @ Lagst efterfragan, Svk
Bedomd ‘
250 tilkommande |
elproduktion 2025 Ytterligare behov
200 av elproduktion
exklusive generationsvaxling
150 -
Elproduktion som
100 - nar sin livslangd
50 -

Befintlig elproduktion

2020 2025 2030 2035 2040 2045 2050

Kalla: Myndighetsgemensam uppfoljning av samhallets elektrifiering Huvudrapport 2024




Solenergi — pa vag att bli varldens storsta kraftkalla

World electricity generation in the Stated Policies Scenario, 2010-2035 Open #

thousand TWh

Solar PV
./'

Coal

Matural gas

Hydropower

" Nuclear

____ Wind -

2010 2015 2020 2025 2030 20135

IEA. Licence: CC BY 40

@ SolarPV ® Wind © Coal @& Naturalgas © Nuclear © Hydropower




En solig dag i HSB Solpark |

Energy Trend © LA Month  Year Lifetime 2024-06-26

82.78




Solproduktion som matchar forbrukningen

Energy 0 Day Month Year Lifetime 2024-09-20
Management
Yield: 3.18 Mvwh Consumption: 4.63 M\Wh
2.59 2.59
Consumed (MWh) Fed to grid (kWh) From PV (MWh) From grid (MWh)
kKW
500
400
300
200
100
0

00:00 01:30 03:00 04:30 06:00 07:30 09:00 10:30 12:00 13:30 15:00 16:30 18:00 19:30 21:00 22:30

® PV output @ Total consumption @ Consumed from PV
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3
0600 OBD0 1200 1500 1800 2100 oooo Tid

e OB N oA GG




4 jun Konsumtion Elpris (snitt) Elkostnad ©

17:00-17:15 0,0 kWh ' 25 ore 0,0 kr

Brontosaurus-kurvan

kWh Ore/kWh
Laga elpriser under natten
Tydliga peakar pa morgon eller kvall 3 80
2,25 60

1.5 40
0,75 20
O . |l|l||l||n " O

00 02 04 06 08 10 12 14 16 18 20 22




3 jun | Konsumtion Elpris (snitt) Elkostnad ©

17:00-17:15 ' 0,0kWh ' 26 ore 0,0 kr

Lemur-kurvan
kWh Ore/kWh

Laga elpriser under natten

Tydliga peakar pa morgon eller kvall
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Bygg solenergi som kan matcha férbrukningen

T
Y

-

Solcellsystemets design kan paverka solelens varde

Solelproduktion Karrbo prastgard 7 juni 2023

Nord Pool spotpris Mars-Oktober 20231 SE2, SE3 och SE4

HHHHHHHHHHHHHHHHHHHHHHHH

Normaltid (h)

——5E2 —e—SE3 —e—SE4

Dubbelsidiga moduler vinda mot 6ster och vaster




Andel negativa elpriser per ar

2019

Kalla: Merlin&Metis

rover 100 EUR/ MW

Andel elprise
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Tydligt mdnster for toppar och dalar

Priser under 0 . . . . . . . . . . . Priserdver1
‘ménad
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Kalla: EnergiEngagemang




Svergies storsta energilager — vara sjoar och alvar

Datum

< | 2024-06-22 b

Sverige Danmark Norge Finland Estland Lettland Litauen Totalt

|~ Graf BB Tabell

W

Kraftfordelning klockan
17 500 23:58
15000
12 500

10 000

5000
Fog ® Karnkraft; 30,5%
® Varmekraft: 2,8%
@® Ozpecificerat: 4,1%
. @ Vattenkraft; 45,9%
o0:00 G200 04:00 D600 ba:o0 10200 12:00 1400 1600 18:00 2000 22:00

Vindkraft: 16.7%

Kalla: SvK Kontrollrummet



Solenerig och batterier — en global rorelse

How California powered itself in April 2021 ...

AVERAGE DAILY GENERATION, BY FUEL TYPE

25k
megawatts

20k

SOLAR POWER
10k

5K

12a.m. 5a.m. 2 10a.m. 3p.m.
1

Source: New York Times May 7, 2024

and in April 2024.

25k

megawatis

IMPORTS
20k
15k
GAS
SOLAR POWER
10k
WIND
Bk
HYDRO
NUCLEAR
A~ 8p.m, 12a.m. 5a.m. 10a.m. 3p.m.
]

BATTERIES

v 8p.m.



OPIS

Manufacturing cost of Jinko

SdAd

Pris for bade solenergi och energilager har sjunkigt kraftigt




Vad kan ett batteri géra?

Flytta solenergin till timmar med

PN hogra pris

| Laddaupp 5P

e Svenska kraftnats
N4 Ladda ur frekvensmarknad

<:> Standby

Kapa effekttoppar

Lokala frekvensmarknader

Reservkraft




"Marknaden &ar inte pa nagot satt mattad an.
Det finns goda mojligheter att tjana pengar under lang tid
framover eftersom efterfragan okar”

Anna Jaderstrom, ansvarig for balanstjanster, Svenska Kraftnat i Tidningen Energi 23:e maj, 2023




Marknader
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Preliminary future volume capacity markets

4000
3500
3000
)
& 2500 eSS 4000000l DS
= I 500
)
| —
o] 2000 505 .
= w0
S 1500 — 06—
' 550
320
1000
558
500 231 231 231
231 231 231 231
0 | /5 | /X3 ] Y4 - Y
2023 2024 2025 2026
Notera:

Svenska kraftnat

FRR: Volymerna for 2024-2026 ej ska tolkas som en upphandlingsplan utan endast som en indikering om att
volymerna fér aFRR och mFRR kommer 6kas stegvis kommande &r. Mer information kommer under 2024.
FCR-N: Volymerna upphandlas som 1 symmetrisk produkt som ger kapacitet bade upp och ned.

FFR: Antalet timmar da behov finns antas 6ka, men i dagsldget ingen prognos fér 6kad volym dessa timmar

# mFRR ner
& mFRR upp
# aFRR ner

% aFRR upp
= FCR-D ned
= FCR-D upp
= FCR-N ned
m FCR-N upp
mFFR



Multi-stacking

Ett batteri kommer att jobba pa flera
marknader samtidigt

Kort summering

Placering

For att komma at lokala marknader galler
det att bygga i ratt omrade

Mer energi

For att kunna na fler marknader kan
ett batteri behdva ha en hogre andel
energi
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Workshop
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Workshop

Syfte

Att utforska utmaningar och mojligheter kring energilagring.

L
L

T
F‘t;‘:’ﬁ -

Fokusera t.ex. pa:

« forskningsframsteg

praktiska tillampningar
intaktsmojligheter
lagringsmetoder av fossilfri energi
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Workshop

Case 1 Case 2 Case 3 Case 4
Tillverkande foretag Framgangsrik Misslyckade projekt pa De mdjligheter och
som vill ateranvanda implementering av grund av Ionsamhets- utmaningar som finns
varmluften fran ugnar batterilagring for att problem, typ frekvens- narmast dig i din

till att varma fastigheten minska effekttoppar. stodsmarknaden. bransch.

eller skapa elektricitet.

AN



- I"”’ -

T

T Ry Ny,
L T R

- - re - :_._.__'_'—
oy N
’:' oo R

Workshop

Upplagg

Fragestallning Grupparbete Paus

Utmaningar L

25 min
Grupparbete Presentationer Sammanfattning
Mbj”gheter 20 min (3 min per grupp) 10 min

20 min
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\\ Fragestallning o /

\ Vilka typer av energilager ser otential |

for din bransch / verksamhet | framtiden?
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w Workshop
Grupparbete 1. Borja5 min med att
presentera er runt bordet
Utm an I n ar 2. Valj ut en typ av energilager
g | gruppen.
3. Var passar dennatyp av
energilager?
4. Vilka utmaningar finns det

med detta energilager?
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MOJ“gheter etc kan |I6sa dessa utmaningar?

2. Vad ar det forsta steget som
kravs for att borja implementera
dessa losningar?

\
\ < ‘wml
& Grupparbete * ezrasos,,

3. Hur kan din bransch eller
ditt natverk bidra till att fora
verklighet till dessa l6sningar?

N
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Workshop

Sammanfattning

Rasmus Alda
Sorensen Faiz

Projektledare Electrification Hub

rasmus.sorensen@eskilstuna.se aida.faiz@mdu.se>
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Fostering Effective Energy Transition 2

Top 10 countries

&P Sweden 785

5 Noway 737

-l— Finland

o Switzerland

Iy
wwr

‘ ' France

10 @@ Estonia 68.2

lceland

8 Austria

9 Netherlands 68.8

ETl Score 2014 O—® 2023

dition WORLD
ECONOMIC

FORUM

g

o—

\w Denmark 761

[ —

- e —

2023 global
average
56.3

TABLE 1 | ETI 2023 ranking table

ETI score
Rank Country (2014-2023)

BFN United States
BEN Unted Kingdom

B8 New Zeatard
Uruguay

ETH Austraba

B Costa Rica

22 Axorbaian
Croatia

il Paraguay
3 Maaysa
ER s

Buigana
Romana
Bosnia and Herzegovna

BTl Thetora
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@ Emerging and developing Europe

@ Middis East, North Alrica and Pakistan
@ Sub-Saharan Alrica

@ Lotn Amerca and the Caribbean

L ]

2023
ETl score

65.0 851 647

6068

9.7
58.3
502 580,
58.9 603 569
58.8 649 497
58.6 662 472
578 659 458
513 722 351
2 628 489

£6.7 603 514
56,4 852 417

56.4 70.7 348
559 623 462
558 67.3 386
556 607 48
563 620 453
851 63.3 427
55.0 582 502
550 854 394

Rank Country

BEE Maita

62 Georga

United Araby Emirates
Uormine

70 Kazmkhstan

g Serbia
Ecuador
R Eqvot. Arsb Rep
Macedona, FYH
Al Camaroon
[Z South Africa
5 Lao POR
BTN Cambocia
=R Avgentine
Algera
Il Gustenala
m Ghana
Tunisa

g Oman

81  Kyroyz Republc
Iran, iskmic Reg
m Dominican Repubic
B8 Prippines
Emopia
Gabon
MNopal
BN Trindad and Tobago
EE. Angoin
Al Honchras
N Repubic of Moldova
K
Venezuela
Senegal
Bruna Danssalam
Botswara
Pakastan
Nigeria
Mozamibicue
Bahvan
EEEN Morgola

AP Lebarion
Banglacesh
EE rvcangua
[ 115 JRTpTee
Jmbabwe
Zambia
Tanrana
Cony

Yernan, Hap.

Commonwealth of ingdepandent States

§ Advanced econromes

@ Emaerging and developing Asia

2023
ETl scome

54.9
548
540
54,5
54.3
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ETI Score 2014 ® 2023
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The world is set to move at speed into the
Age of Electricity, adding the equivalent of Japan’s
aei ml' hand to glo bal electricity use each year

Ratio of electricity demand growth to total energy demand growth, historical
and projected under today's policy settings

8
Electricity demand set
to grow 6x faster than
total energy demand

6

il

Electricity demand
grew 2x faster than

Electricity demand total energy demand

grew 1.4x faster than

7 total energy demand I c:’;
-

€8

=<

o >

| | £
e s 50
2000-2010 2010-2023 2023-2035 = LE

EEMULATE

PAGE 140




Faktum &r att ingen annan energiproduktionskalla har vuxit sa snabbt.
Nagonsin!

The fastest electrons in history

Wind and solar are growing faster than any other generation source in absolute terms

Annual generation after exceeding 100 terawatt-hours in a year

3,000 terawatt-hours per year

Nuclear

2,500
2,000 .
1,500 Coal
1,000

500

g
0 5 10 15 20 25 30 35 40 _ l
Years since passing 100 terawatt-hours 4

NAT BULLARD . EM U LATE
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Men det kommer inte att vara billigt. En enda elbil kommer att
krava natinvesteringar pa 5 800 USD, om den inte optimeras.

TOTAL TRANSMISSION AND
DISTRIBUTION INVESTMENTS
PER EV THROUGH 2030

Example: optimizing EV charging reduces
required $ investments by 70%

1,700

Monoptimized Optimized

Source: BCG

EEMULATE

EMULATE

Emulate

Energy/
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Storage power capacity Storage power capacity

relative to peak demand for a GB-sized system (GW)
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"Sammanlagda lagringsinstallationer: Systemnivatjanster versus bakom méataren"

TODAY I I

2022 2024 2026 2028 2030 2032 2034 2036 2038 2040

B System-level ® Behind-the-meter

Source: Bloomberg NEF




Decisions by Market Parties Central Coordination by TSOs

Energy Markots for Decentral Transactions

Continuous
Day-After
Markat

Forward Day-Ahead intraday Balancing
Markets Markat Market Market

Gate Closure

Years/Months/ 12am 3 pm

Weeks Ahead
Real Time
Day-Ahead Auction far f

Every Hour of Next Day Delivery
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Residential and commercial Creation of emulate 3 Prepared for Algorithmic Energy
devices connected & optimized virtual batteries Trading multi market participation

- EMULATE
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r foretag eller foreningar?

ostnadsbesparingar
 FOrnybar energi
 Energisékerhet
o Stdd till elnatet

t och kontroll

Samma
bidra till

SS foretag mojlighet att 6ka sin energieffektivitet, minska kostnader, och

art energianvandning.




a pa vid val av BESS?

Vad ska det anvandas till?

M , Styrning bakom mataren, Odrift, Sakra

produktion
Miljon den ska anvandas i? B
E) Hur kallt kan det bli-

_*rilEuropeiskt EMS
ska den sta?

akerhet VPN tunnel, SCADA system och EMS







Framtiden kombinerar optimering bakom mataren
med multimarket-handel via Balansansvariga

Stodtjanstbubblan -—— ) Framtiden

100% optimerad*

EEMULATE '

+85% Sek

IEEMULATE

FCR-D
upp & ner



enhetsoptime
ring

Varje enhet
optimeras
oberoende av

Optimering pa
anlaggningsniva

Inférandet av
efterfrageavgifter
kraver samordning
av enheter.

Ett batterisystem som
budar pa flera marknader
maximerar intakterna
genom FCR-D, FCR-N,
intradag- och day-
ahead-handel.

Samtidigt minskar det
kostnader genom:

~ Peak shaving —
Sanker efterfragetoppar.
.~ Spotprisoptimering
— Utnyttjar laga elpriser.
~ Egenkonsumtion —
Anvander
egenproducerad energi
effektivt.

Det ar en smart och




The global outlook




China is the world's biggest investor in clean energy in 2024...
...and North America is the biggest for fossil fuels

Investment in energy by country or region in 2024, $bn

B Clean energy [ Fossil fuels

China is investing 3.7x more in
3.7x clean energy than fossil fuels

North America is the biggest
investor in fossil fuels but still
invests 1.2x more in clean energy

The Middle East is investing
5.4x more in fossil fuels than
clean energy

\

5.4x

China Eurcpe N America Other Asia Central & Africa Middle East Eurasia
Pacific South America

Source: [EA World Energy Investment 2024 carbﬂ"BriBf
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WORLD ELECTRICITY GENERATION

By Source in 2023

Total Electricity Generated in the Year 2023
20.562.8 Terawatt hours







= -
o o —— R NNNNNN\NNY /7 /7 /. = % % 4 S
4 P ry . Sy, . W W Ny
- B N, 8 i b L
- . B, -
"""" Ny o T - ‘\ Y
,,,,, . Ty, oo S O
’’’’’ — TALTA
PP L i “\\‘\
N

” :

. Batteriparken
\ & GESS Battery

Monica Fallesen Carina Stahl

7



Nyttan av
batterilagersystem

Eskilstuna 2025-02-13




Vilka ar vi

Carina Stahl

VD GESS Battery AB Monica Fallesen

Batteriparken
E batteri
" s II parken
S




Nu laddar vi batterierna - innan det ar
dags for AW

» Snabb utveckling av behov och utbud av batterier.
» Vilken nytta kan man ha av batterilagersystem.

» Hur ser framtiden ut sa som vi ser den idag.

» IKN - nat.

» Att tanka pa vid val av batterier.

nmhuouma®




Manga lycksokare letade anslutningspunkter.
Ville ha sa billiga batterilagersystem som mojligt.

Att de skulle klara kyla eller cybersakerhet
spelade ingen roll. Bara man kunde tjana pengar
fort.

({ & |1 (cvBeRsean

‘ / , W {D w \J
|':.II (
| J




Cybersakerhet i1 fokus

Omvarlden gor att
cybersakerheten kommit
i fokus.

Svenskt eller europeiskt EMS.
VPN-tunnel.
SCADA-system.



Peak shaving
» Ett viktigt steg i den grona

omstallningen.
» Ju fler som jobbar med att ESS systom
Peak demand

klippa effekttoppar ju mer threshold
hjalper vi miljon, vart
stamnat och vi sanker vara
egna kostnader.

kW demand

» Vi skulle inte behova att starta
upp kondenskraftverket i
Karlshamn som ar oljeeldat.

Energy use over time

nmhuouma®




Optimering

» Genom att anvanda och dela solenergi sa kan
vi utnyttja den mer.

» Vi sanker kostnaderna genom att anvanda Al
teknik som optimera mellan solel, laddning av
elbil, varmesystem och att lagra i batteri.

» Genom ett smart batteri och en bra aggregator
sa kan man anvanda de tjanster som ar mest
kostnadseffektiva i realtid, utan att sjalv vara
aktiv.

» Tar hjalp av bland annat vader satelliter.

nmhuouma®




Valja mellan tjanster som ar mest
ekonomiskt fordelaktiga:

SVK stodtjanster 0
Arbitrage

Flexmarknader

Multimarknad
Nordpool

Lokala marknader
Peak shaving

Lagring




IKN-nat

Ukraina - en forebild

nmhuouma®

-

IKN, eller icke koncessionspliktiga nat, ar elnat

som far byggas och anvandas utan att de behover
ansoka om och erhalla natkoncession, alltsa det

tillstand som normalt kravs for elledningar.

\_

~

%

/Dessa nat anvands vanligtvis i specifika, val
avgransade omraden som industriella komplex,

intern fastighetsniva. Syftet med denna typ av

inom ett specifikt omrade dar dgaren till bade
elnatet och de anslutna anlaggningarna ofta ar

\densamma.

byggarbetsplatser, jordbruksfastigheter, eller pa

nat ar att tillata ett enklare satt att dverfora el

<

/




Litet lokalt nat for att ta vara pa mer solel

Lokalt nat belastar inte overliggande nat.

O-drift ‘e

nmhuouma®



Lite storre IKN- nat

Dela den solel som produceras sinsemellan. Sanker el-
kostnaden och anvander de kablar som redan finns i marken,
vilka ags av natbolagen, alternativt lagga ner egna kablar.




Stort IKN-nat/lokalt nat

» Vi kopplar ihop flera aktorer:
» Skolor
» ldrottsanlaggningar
» Industrier
» Manga hushall

» Genom att dela energin som
produceras sa kan man
sanka kostnaderna med 30%

i

nmhuouma®




Tillsammans med Via Europa levererar vi

batterier till ett testnat i Lund.
Samarbete med

V]a Europa Nasta steg blir ytterligare 4-5 lokala nat i Skane.

Har jobbar vi med 6sningar pa DC-natet.

VIdCURDPG

nmhuouma®




Power Node

» GESS har en produkt som gor
det mojligt att dela energin
pa antingen AC- eller DC-10sning.

» Forsta lokala natet ar under
projektering och kommer
att sattas i test-drift i
slutet av aret.




Fastighetagare

« Farre abonnemang om alla
fastigheter ar inom samma
fatighetsbeteckning.

 Kan dela pa den solel som
produceras.

* Ex 10 olika foretag.

 Finns matare i Power Node.




Att tanka pa vid val av batteri

AT
i

>

» Valj ratt batteri utifran dina behov.

» Kan producera vid kalla temperaturer. Koldrekordet i Sverige
ligger pa -52,6 grader Celsius i Arvidsjaur.

» Svenskt EMS och SCADA-system for okad cybersakerhet.
» Optimeringskunnande.
» Losningar for IKN-nat.

» Samarbete med bra aggregator.

nmhuouma®




GESS BESS

 Kan producera i -55 grader Celsius.

« Sma 100kW batterier kan producera i -40 grader Celsius.

* Vi har stort tekniskt kunnande och kan plocka fram den losning som ar
bast just for dig.

o Cybersakerhet med eget EMS, VPN-tunnel och SCADA-system.

 Har optimering inbyggt i EMS och tillsammans med aggregator Emulate
kan vi erbjuda manga optimeringslosningar vilket ger okad lonsamhet.

« Power Node for att dela pa el och darigenom sanka elkostnaderna.

nmhuouma®




Tack for visat

Intresse
Carina Stahl Monica Fallesen
0769-411422 0707-201664

WWww.gess.se




* Foreningen bildades 2015 och har

For en

jamstalld Idag ca 1200 medlemmar

energibransch

» Kraftkvinnorna verkar for att

- Oka synligheten for kvinnor i
energibranschen

« Skapa natverk och tillfallen for
erfarenhetsutbyten

- Vara en blaslampa som driver pa for
jamstalldhet i energibranschen

KRAFTKVINN(_;_)RNA

KRAFTKVINN(_L)RNA



Kraftkvinnornas styrelse 2024/25
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Energilager | Eskilstuna kommuns

verksamhet
Anders Levay

Projektledare energieffektivisering

Goda hallbara moten



Varfor lagrar vi energi?

« Klimatpaverkan
o KOpt energi
— EU direktiv
« Utveckling av energisystemen
o Krisberedskap
 Ekonomi och skattepengar

==

— .
Eskilstuna Goda hallbara méten




Vad hander | Eskilstuna kommun nu?

 Elbatteri:
— Kronskogshallen Solverketalla () Check Watt

Med. solen. some drévﬁcnfﬁ!

— |sstadion % Sun4qEnergy Nire

(9 <FAST

Eskilstuna Goda hallbara méten




Vad hander 1 Eskilstuna kommun nu?

e Termisk sasongslagring | sand

(Lagtempererat) Norconsult %
— Kalby vardboende ®

— Balsta konstgrasplan
e Forstudie: Hogtempererat sandlager @

(9 «FAST

Eskilstuna Goda hallbara méten




Vad hander | Eskilstuna kommun nu?

» FOrstudie Vatgas som reservkratft 3 NatureProof’

(9 «rFasT

Xl

— .
Eskilstuna Goda hallbara méten




Lardomar

e Kravstallning:
— Flexibla, hallbara I6sningar
— Var tydliga med behov/funktion
— Radgor med expert

Xl

— .
Eskilstuna Goda hallbara méten




Hur ser framtiden ut?

e Energiproduktion | varje fastighet
« Kompletterande energilager
» Diversifierade energikallor

konenan Goda hallbara méten
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Anders Levay
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Klimatatagande

Transportera

och resa
hallbart

Vi ska kéra med sa hdg andel
fossilfritt och fornybart som mojligt i
egna fordon och stravar att nd
100%

Vi ska stalla hallbarhets- och
klimatkrav pa leveranser till och
fran foretaget

Vi ska samverka om
varutransporter

Vi uppmuntrar vara medarbetare till
gang, cykling, samakning och
kollektivtrafik vid resor till jobbet

Vi ska ha en policy foér
klimatsmarta tjansteresor

Vi véljer lokala leverantorer i
mojligaste man

Eskilstuna
kommun

a

Anvanda
och producera
energi effektivt

Vi ska arbeta systematiskt med
energieffektiviseringar

Vi ska varma/kyla véara lokaler till ratt
temperatur

Vi ska kdpa endast férnybar eller
fossilfri el

Vi ska vélja den mest energieffektiva
I6sningen vid nyinvesteringar

Vart foretag ska producera fornybar el
som vi sjalva anvander till minst 15%

Vi ska minska belastningen pa natet
vid effekttoppar

Vi ska ha energilager

Vi ska ta tillvara restvarme

O Vart foretag/var organisation star bakom Eskilstunas klimatprogram och kommer att bidra i
samverkansarenan Klimatevolution* med malet om ett klimatpositivt Eskilstuna 2045.

Bygga,
Konsumera renovera och
och producera anlagga med
medvetet lag klimat-
paverkan

Lagra och

ta upp
vaxthusgaser

Vi ska gynna cirkuléara I6sningar och 0 Vi ska ha en rutin fér att identifiera O Viska 6ka mangden gronytor och

aterbruk och atgéarda brister i klimatskalet trad
Vi ska leta efter nya och klimatsmarta O Vi ska berdakna och redovisa Q Vi ska forbattra vara
I6sningar och produkter for var klimatpaverkan av vart byggande odlingsmetoder
produktion ) N . o : s

Q Viska stalla klimatkrav pa bygg- O Viskatillampa ansvarsfullt
Vi ska stélla klimatkrav vid inkép och och anlaggningsmaterial och skogsbruk
upphandlingar maskiner hos vara leverantorer

Q Vi ska atervata dikade torvmarker
Vi ska arbeta for minskad klimat- och O Vi ska 6ka och redovisa aterbruk
miljdpaverkan fran mat, maltider och av byggmaterial

moten a

U Vi ska producera/anvanda biokol

Vi ska klimatkompensera for vara

Vi ska utbilda var personal i koldioxidutslapp

klimatrelaterade fragor
Vi ska se 6ver hur vara finansiella
tillgangar paverkar klimatet

Vi ska anvanda delningstjanster

eskilstuna.se/klimatplan



https://www.eskilstuna.se/kommun-och-politik/hallbar-stad/miljo-och-klimat/klimatprogram-eskilstuna

* ESKILSTUNA GOR

KLIMATEVOLUTION* 20 mars
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