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L
Battery Solutions

@ LG Chem 9 2l 4e WM VARTA

THE INNOVATION GROUP
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L
LG Chem Ltd. @ LG Chem

* 226.000 employees (LG Group)

*  Wall mounted solution

* NMC Cell technology

+ Largest Korean chemical company

* 105,4 GWh Production capacity (146,5GWh in 2020)

il .___;__,_‘ :_‘ _

© LG Chem ~

re.think energy Energy Storage Solutions | 2020 _ 11



L
BYD Company Limited

+ 220.000 employees

« Stand alone, modular solution

* LFP Cell technology

* Chinese manufacturer of automobiles and batteries
*  40GWh Production capacity (60 GWh in 2020)

« Warren Buffett invested 230M$ in 2008 (8%)

e 4 ’
*
]
e == 200
Il g PREMIUM
c, /A |
L= : ¢
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@

The BYD 12m ebus for Brussels Airport Company

© BYD http://bydeurope.com/article/280




BMZ Group mgN O

THE INNOVATION GROUP
+ 3000 employees
+ Stand alone solution
*  NMC / NCA Cell technology
* Made in Germany

© BMZ

re.think energy Energy Storage Solutions | 2020 _ 13



L
VARTA AG

+ 2290 employees

« Stand alone & wall mounted solution
* NMC Cell technology (residential)

* Made in Germany

* Up to 20.000 systems per year

* 130 years of company history

M VARTA

© Varta AG

re.think energy Energy Storage Solutions | 2020 _ 14



L
From Cell to Battery

Cell — Module — Battery

LFP — Prismatic Cell

R=SU @LGChem |

NMC — Pouch Cell

re.think energy Energy Storage Solutions | 2020 _ 15



L
From Cell to Battery

Cell — Module — Battery

THE INNOVATION GROUP ‘

NMC — Cylindric Cell

dVARTA | Ol

NMC — Pouch Cell

A VA

re.think energy Energy Storage Solutions | 2020 _ 16
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-
Recycling

GRS BATTERIEN -
GEMEINSAMES QJ

RUCKNAHME
m<m._.m2_('

9 ki VARTA

A

@ LG Chem

Kl/ mcqo_o_m.m:
ecycling
/.\._u_mzﬂo::

A Landbell Group Company

THE INNOVATION GROUP

https://www.heise.de/newsticker/meldung/Lithium-aus-dem-Schredder-4451133.html

re.think energy Energy Storage Solutions | 2020 _ 18



Raw material

Specific energy

2000 and higher cycles
Thermal runnaway 270°C

580% per KWh

Thermal runnaway 210°C
420$/KWh

Specific energy Specific energy

Cost Cost Specific Cost Specific
power power
Life span Life span Safety Life span Safety
Performance Performance Performance
LFP NMC NCA
90-120Wh/kg 150-220Wh/kg 200-260Wh/kg

1000 — 2000 cycles 500 cycles

Thermal runnaway 150°C
350$/KWh

280

2

Whikg

40

200

NCA

NMC LCO

LTO LFP LMO

NiMH

Lead Acid NiCd
© https://batteryuniversity.com

IEC 62619 - Safety Requirements for secondary lithium cells and batteries

VDE-AR-E 2510-50 Safety requirements for stationary battery storage systems

https://edison.handelsblatt.com/erklaeren/lithium-aus-lateinamerika-umweltfreundlicher-als-gedacht/24022826.html

Energy Storage Solutions | 2020 _ 19

re.think energy

https://www.volker-quaschning.de/artikel/Fakten-Auto/index.php
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Inverter Solutions

E‘ solar:Lf :W,“m A VARTA

SOLAR TECHNOLOGY

kosTAL @ @LG

SHIFTING THE LIMITS Life's Good

re.think energy BayWar.e. Master 2019 _ 21
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solarGRE
SolarEdge Example
) PV Modules L )
Increase Self-consumption with Optimizer | [ ]
DC Coupled Solution \%
PV Inverter
L , SE5KRWS
Grid . uaq-ul_«_lll
< 5 CT's (per Phase) |
N— ] LIl L
E 1171 !
" L
w Boa" I—m ................................ ! m“
] RS485
T Loads
Energy Meter
0 == ; @ 7
| === DC | =— AC LG Chem

RESU 10

re.think energy Energy Storage Solutions | 2020 _ 30
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Pulse 3-6 ; Element 3 - 12 M VARTA

M VARTA
L]

element

Split Core
Current Sensor

!ﬂ : _ 3x 50A

Varta Link 63A

TERIN AN

1Ph & 3Ph ~ Low Voltage
Self Consumption
AC coupled Solar-Log 50

Pulse Neo coming
No Synergrid ed2.1!

re.think energy Energy Storage Solutions | 2020 _ 35
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L
Varta Example M VARTA

“ Increase Self-consumption
PV Modules _
_ h
“ “
[ PV Inverter

Grid Energy Meter

AN
AR\

Loads

A\ VA
Co

Element 12
e DC | e AC

re.think energy Energy Storage Solutions | 2020 _ 37



Varta Example

“ Increase Self-consumption

re.think energy

PV Modules E _
_k PV Inverter

i DC | e AC

M VARTA

Loads

Varta Link
Energy Meter
ece”
T 1Ll
T 111
e L
1 s
| “\
] . . [ : — .
R RJ45_ .
ST - : 5 B
T - > >
3 = = DN
Element 12 Element 12 Element 12 ===

Energy Storage Solutions | 2020 | 38



PIKO MP plus 1.5-1 - 2.0-1 - 2.5-1 - 3.0-1 — 3.6-1 / 3.0-2 — 3.6-2 — 4.6-2

1Ph~ High Voltage

Self Consumption

AC or DC coupled

1/2 MPPT’s (1 for battery)

re.think energy

Kostal Smart Energy Meter

KOSTAL

@D
e D

Premium
HVS 5.1 -10.2
HVM 8.3 —22.1

Energy Storage Solutions | 2020 _

39



L
Kostal Example

“ Increase Self-consumption

KOSTAL

PV Modules
PV Inverter
....... RS485 . Piko MP plus 3.0-2
Grid
N—
N— LLL
111 |
m z
Energy Meter : 1
RS485 !
| v Loads
> A e
B 0 == @
¢
mmem DC | = AC r ‘

re.think energy

BYD HVS 10.2

Energy Storage Solutions | 2020 | 40



u
Plenticore Plus 3.0-4.2-55-7.0-8.5-10 KOSTAIL

Kostal E M
" 3Ph~ High Voltage ostal Smart Energy Meter e |
“  Self Consumption | )
“ AC or DC coupled e |
“ 3 MPPT's (1 for battery — w/ Activation code) \
Premium

HVS 5.1 — 12.8 (2~5)
HVM 13.8 —22.1 (5~8)

re.think energy Energy Storage Solutions | 2020 _ 41



n
Kostal Example KOSTAL

“ Increase Self-consumption
PV Modules _

RS48 PV Inverter
:--l---::m ..................... Plenticore Plus 7.0
Grid
N
N |ﬁ LIl
ri
z
RS485
Loads
P D o
N 0 == @
v

i DC | e AC

BYD HVS 10.2

re.think energy Energy Storage Solutions | 2020 _ 42



u
Symo Hybrid 3.0-3-S - 4.0-3-S — 5.0-3-S

s ..8 4
! . sl
SYMO HYBRID

- 3Ph~ High Voltage Smart Meter 63A-3

+ Self Consumption
+ Back-up (with BYD) .

+ AC or DC coupled =
« 1 MPPT .

Checkbox with LG Chem

re.think energy

@ LG Chem

RESU 7H - 10H
Type R

\Froniusg

SHIFTING THE LIMITS

@D
e

Premium
HVM 8.3 — 22.1 (3~8)

Energy Storage Solutions | 2020 _ 43



Fronius Example

* Increase Self-consumption

PV Modules
. PV Inverter
ce___ S48 . Symo Hybrid 5.0
Grid “
'\ ’ I )
R . LIl
111 \
1 ”
— ! - ¥
Energy Meter | = Checkbox
1 ° e —.
i

—

™ =

= O

Non Protected Loads

i DC | e AC

LG Chem RESU 10H
Typ R

re.think energy

\Froniusg

SHIFTING THE LIMITS

Energy Storage Solutions | 2020 | 44



Fronius Example

* Increase Self-consumption
* Back-up function not for BENELUX

PV Modules

PV Inverter
Symo Hybrid 5.0

Energy Meter

i DC | e AC

re.think energy

ANV
AR}

. XL

% Non Protected Loads

BYD HVM 11.0

\Froniusg

SHIFTING THE LIMITS

Energy Storage Solutions | 2020 _
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Primo GEN24 Plus 3.0-3.6-4.0-4.6-5.0-6.0

1Ph~ High Voltage
Self Consumption
Back-up (with BYD)
AC or DC coupled
2 MPPT’s

PV Point

From Q1 2021

re.think energy

@ LG Chem

RESU 7H - 10H

Not compatible yet

Premium
HVS 5.1 -7.7 (2~3)
HVM 11.0 — 19.3 (4~7)

\Froniusg

SHIFTING THE LIMITS

Smart Meter 63A-3

Energy Storage Solutions | 2020 _ 46



Symo GEN24 Plus 6.0 -8.0-10.0

3Ph~ High Voltage
Self Consumption
Back-up (with BYD)
AC or DC coupled
2 MPPT’s

PV Point

From 09 - 2020

re.think energy

@ LG Chem

RESU 7H - 10H

Type R
Not compatible yet

Premium
HVS 5.1 -7.7 (2~3)
HVM 11.0 — 22.1 (4~8)

\Froniusg

SHIFTING THE LIMITS

Smart Meter 63A-3

Energy Storage Solutions | momo_ 47



Fronius Example

Increase Self-consumption

-~ HVM11.0

Back-up function not for BENELUX yet "V Modules PV Inverter
Symo GEN24 Plus 6.0
RS485 |
e aiaiaintity e —_— PV Point 3000VA

Grid _— ~
N—~ 4 "
"~ —_— LIl "
i "
. "
¥ RS485!

Loads " .

e DC | e AC l

re.think energy

\Froniusg

SHIFTING THE LIMITS

Energy Storage Solutions | 2020 _
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© Copyright BayWa r.e. renewable energy GmbH, 2019

The content of this presentation (including text, graphics, photos, tables, logos, etc.)
and the presentation itself are protected by copyright. They were created by BayWa
r.e. renewable energy GmbH independently.

Any dissemination of the presentation and/or content or

parts thereof is only permitted with written permission from BayWa r.e. Without
written permission of BayWa r.e. this document and/or parts thereof may not be
passed on, modified, published, translated or reproduced, either by photocopies, or
by others — in particular by electronic procedures. This reservation also extends to
inclusion in or evaluation by databases. Infringements will be prosecuted.




