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&2 50 HertzR FEAS &3 50 Hertz’& £ [& 15k
BRI © S0hertzE 5480k - A EHIT4EH BRI © SOhertz3H 5y

50 Hertz =#E &N AERERAEEDE 2% EBEEEY
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69,983 MW » HHEHERNAIF 2 -

7 2 50 Hertz Z 2 BIN ARSI SR ER R

2023 2010

FAEREFHESR S 72% 25%

HAeRFREERE 69,983 MW 38,354 MW
Ea) 22,430 MW 11,318 MW
KF5RE 21,145 MW 2,418 MW

ZORVACH © SOhertz BRI - ACHs 11T -

2 FETRIRAYSES
50 Hertz Firfeithli HAE 2032 2] 100%HEEREREEM - a4
5 Ry RE R AL AT BGRAEY — 3R - ARG S I S BB 2
B A LA - 50 Hertz DAL HAT - SUTREBEEIRNENA K

LR SR S ISR
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FyRERTHL EE > 50 Hertz ¥ 2 IR B T iERGTHRENR 3 -

7% 3 50 Hertz FTAF B4 S A E T

Kontek Ry RSP R B - e EISFE X 0 TFR

Interconnector YRR

Baltic1/Baltic2 BEHREEEE S S FEHE XY 0 5P Balticl (483
MW) ~ Baltic2(288 MW) R {2\ » MReEH B (%

FEEB RS2 (E - B S S bR A s EE AR SR B S > NE

A B EE A R

Ostwind 1 A20194E52 T » i Wikinger (350 MW) Kz Arkona(385
MW) i EI5H B4 2147 -

Ostwind 2 BE T > 3 BE Arcadis Ost 1 (247 MW) J Baltic Eagle
(476.25 MW) i [ESSA 48 24 -

Ostwind 3 B > HPEWindanker B EEHE Z4 - HilE ERERGEE
ANIE[FAOstwind 1/21FLubmin » [fj/&fF Stilow °

Ostwind 4 FREH > Ostwind 4jRF/Z50 Hertz o — (il ££ K £ A

HVDCHYEAY Y °

North Sea Cluster

EdTenne TE{FEEE - F(EIL RS A E# 2 EEA L
A B & H S RE R A SR -

Hansa Powerbridge

MET - R R RE R i - B ERRE 0 (E R
(R R AR

N

Bornholm  Energy

Island

& SR EERYE Y/ NE Bornholm » B ER & Fy 0
RETR L BRAE Ryl e e SRR 2 22 f ] R P 2R A 0
G RAGRG HE— 8 Fe 22 /R R B £ B

&Ei}AJE ¢ Elia group, A sea change in offshore energy development » Az 5

HTHE -
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Krummel

Key

Switching stations (most with links to
distribution system operators)

@ 80KV

® 220kv

@ Transformation 380/220 kv

@ Transformation 380/150 kv

In approval stage/under construction
In planning stage**

@ Other companies

N0 Operating voltage in kV

* New construction largely along existing route
** Information on the projects in planning stage
can be found in the S0Hertz Almanac 2022

As of: May 2023 (V)

Hamburg-Ost —~__

Schwerin
a

L

eubrandenburg

Bornholm

Ronne

Frankfurt (Oder)
o

DHallé Leipzig
o

Line 380 kv —_—
Line in approval stage/

under construction® 380 kV ———
Line 220kv S

HVDC/direct-current connection 400 kV

HVDC/direct-current connection in
approval stagefunder construction 300/400/525 kV
Other companies

380/220 KV
HDVC/back-to-back converter 380/150 kV oiek
HVDC/converter 400 kv P

HVDC/converter in
approval stagefunder construction 300/525 kV/
HVDC/converter in planning stage  300/525 kV
Offshore grid connection 150/220 kV
Offshore grid connection in

approval stagefunder construction 150/220 kV
In planning stage**

Grid users:

Our customers are regional distribution system
operators and power stations, pumped storage plants,
wind farms and large industrial facilities that are

connected to the transmission system.
Conventional power station

Pumped storage plant

Phase-shifting transformers

Onshore wind farm/Offshore wind farm
Photovoltaic (PV)

Onshore wind farm in approval
stage/under construction
Offshore wind farm in approval
stage/under construction

PV farm in approval stage/
under construction

4 50 Hertz BLE 24

ERIFE © 50hertz (2022), Grid map, incl. grid expansion projects in planning stage.

35




(Z)Enertrag SE
LAE] N
Enertrag H 30 FRTHIBINBEARERESE - FHHEaEAEH
AREIFHBAIRTS - B 1,200 STEE - FFEGREESR 1.6 TWh - 8
i 800 AT - B EiE - g - ME R EEIFEER 2 L

b - HeeARoEarels ~ ik RE R ES i -

[T ALL STARTED 30 YEARS AGO

520 wind turbines ﬁ
S %
%r =] %r 220 kv Bertikow
E"" Uunsml‘ncc' s‘mnlmn @ i * b
Foundation @ 520 wind turbines 200 MW at mL: Mw @ N "

ENERTRAG AG supply more than : *‘ *"
L . : *
The first wind : The first ENERTRAG 14 millon people * Wind-based thermal energy
turbine irom : wind field in France Direct marketing Installations in France H storage facility started in ENERTRAG AG becomes
Jorg Mller : started . reach 200 MW : Nechlin, Germany ENERTRAG SE

1992 1998 2002 2012 2017 2019 2020 01 2022
Feed-in grid reaches ‘ Wind power as Contract awarded for Heidekrautbahn hydiogen
H : 660 km in length of cable H hydrogen in a tank 186 MW of wind facility construction and
40 wind power H . fields in Poland operation of hydrogen-powered

railway lines

installations, moni- Out own \
tored live 24/7 with feedi : d B /__l_é
Powersystem w;\np:rna?irn‘w H f 660 I( : 0—
e : m :

software A 22 MW battery energy storage

system goes into operation in

Commercial production of .
green hydrogen ¥ Cremzow, Germany
More than 3,000 MW
40 operating in power plants
R

@
i

5 Enertrag &3 FEfE
ERCE © Enertrag SE F5{E#Hy

2. FETRIALSE RS

#T4F Enertrag BUEFYGRESERE - HGwmTRFHI58RHR /K, (ERF)
R R RACHIIARE © Ky THEIZ A KFZ R I8y - (hReimie P K& E
JEMVEESIFEK > Enertrag 5 2008 FRIFL ASKGAE » Mk AR5
HARR R GEREE - (B HHERERRE PR - 55 fEERIEE
FREERYESEE ST ~ (iR ~ T3 R - AR T AR R R

2 ZRERPIZE4H [ Enertrag SE FISHE » K HE J74E0E -
https://enertrag.com/windstrom-wasserstoff-speicherloesungen-und-sektorkopplung -

36


https://enertrag.com/windstrom-wasserstoff-speicherloesungen-und-sektorkopplung

A&k B - SR Bt TR BB A Kbk, - 1 6 -

Renewable Hydrogen generation Used for
energy installations and storage

n
H, ‘

=

o

I I Hydrogen
w mobility
Electrolysis g A
g al}
ratil
Wind power Industrial
@ applications
@ Storage DDD
Photovoltaics ENERTRAG
wind gas
Boilers ENERTRAG

wind-based thermal energy

6 Enertrag &% AF 7 S E
Eif}AJE ¢ Enertrag SE (2022/2023), Corporate brochure: One energy ahead,

p.25.

Enertrag [FIISHZ LAk S VA S 7 2 BIEHEE foRINRE SR -
[ 2014 £E#E > Enertrag EL{F Ontras HrlE#EHEE A RIRAE 4R - HEHifHLY
1 GWh iY&ke » BREEZIRER AN » TRERE T H R IRFHE CTHIHHE F
AR RHER R B2 -

FJ° Enertrag {1 E#GE SAMH Ry - W@ 7 Fron > HALR
Uckermark A% &Y - Pri& AR IR AEER ) - SR8 RERESL -
VAR AR T8N - FEHEIMNEEN 2 BB ERHSE - 7%
fRAH AT A B AR LA B AR - S RORMYHEE) © [EIIG 2 B FEE 4058
{LEAEREENE - 155 Enertrag WI[F{E4TEM—1% - HRAL AT THH H BIIS
FEETT - P A AE R FE AR B B S PR L - BRI BE P2 R e il 254
BEAE - BEATPEERES - BENE o RIS ] THAHY
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—— Germany
T4 et
%F’i # . Uckermark
orlitz S en 1) fUsSsow :% "- %
+1 antlE i :
Fha £ ﬁ ‘ﬁ-“&“
Control rooms ' AR arm e y
< wﬂ F
o

A, it \Q Battery energy e 4

storage system

Electrolyser and
hydrogen storage
system

610

megawatts of wind

== >1,200 22 21 B

kifometres of feed-in grid cable megawatts .
for batteries megawatts of biogas

7 Enertrag fi7 > Uckermark {%& &I ZE g
ERRJE © Enertrag SE (2022/2023), Corporate brochure: One energy ahead, p.29.
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(=)SunCrafter®
LAE] 1
2019 FEFAAMRRLIL > DU BEREERT KRS /N 2808 SR I REIR — K
(SEF R F 22T - I BB o R BE BB IR B e B Ak
2 AETREERISE RS

2016 = IRENA THf 2050 FREFRIGAEIREY 8 T- 50 » ZA% 2022
ISR B EEY 2 (50E - A0fE 8 (2021 4y 20 HE - 2030 Rl
24 HENE > 2040 2 S TEN) o KISHERCE AT EIWFEAIA - IRENA
oA E 2 (RMERY BEEE KIS REAR - Al [ElUGEEE 1,770 ERERTIERL - AlliE
&) 88 {EF=TTRE -

EE{ %8 WEEE(Waste from Electrical and Electronic Equipment)jZ
mh L3 AR B B A Y [ e PR R A 7 T AR - RS TR EF SR
s/ N3 2 M 2 e SRR A T T IR

Waste (Mt)
250
212 mt
200
150
100
) I I | ‘
— e e mm mmBl I I I I I
2021 2025 2030 2035 2040 2045 2050

8 IRENA TR FEE K IGRER RiE &
E}JE ¢ IRENA (2022), World energy transitions outlook 2022, p326.

3 KA SunCrafter FUSAE%R » F H B 77480k © https://www.suncrafter.de/ °
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SunCrafter {£ /T 15 H T7KFHE

FFEAIFR 4
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® AR g I e LS T (A
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WA CE T 2 K ISR
AH 4N A
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BOF XA ARG RS 4H
BB A AR R Rl
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SunCrafter By LEHAIZE 5 -

7% 5 SunCrafter fHEHE T

e

Pl

SolarDock

EUREF C¢
N * Be
*

EIN ZUKUNF*

ll

tEftEEEN - EEEEE R ERY KGR e E R -
SRR -

® PV:250Wp - 350Wp

® OQutput voltage: <60VDC
® Battery: 1.2kWh

® Charging: Cable/wireless
[ ]

Charging Points: up to 3

Sjm
>
o

TERLERENAN - BRI EE BN B KGR T s

&
ks

PV: 400Wp/800Wp/1,6kWp
Output (V): <60VDC
Battery: 1.2/2.4kWh
Charging: Cable/wireless
Charging Ports: 4 per 400 Wp

et % - 28
AR
® PV:>200-300W,

S TR BRI RE T E A -

® Output Voltage: 12VDC
® Battery capacity: 600Wh
® Charging via: USB & wireless

® Charging points: up to 15

BRI - SunCrafter RIS REH -

TETEHE -

K HE H4ES ¢ https://www.suncrafter.de/ - A#H

41



https://www.suncrafter.de/

— ~ Urban Tech Republic*
Urban Tech Republic > 53202 /AN E - FHZEAS EIAES EHEIE - A1EE]
RIS b THEEE - WE 9 ME 10 » NS AR TENEE
Bt HE G a0 H E BRI -

9 Urban Tech Republic it
F A« Photohek/Felix Zahn

STOFF

a8 e o | | M

............

LN, |

i

-+
H

10 Urban Tech Republic 5k
7 #&JJE - Photohek/Felix Zahn

AT AFEEAN 2T REETRE Stoff2 ~ HH2E Jz Heat Storage Berlin 25

4 REfN 2T Urban Tech Republic ‘B 7748105 : https://urbantechrepublic.de/en/ o
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Stoffy EITEIR 100%H AL - B BATH R re i FE AL RETRAY
KMENEBRE M - HE B IS S S FEERG - RitLe HEF
MIREIR > EE AR i s AR EI0E 11 - THET 2024 F5E Rl @ E A
prgk > 2027 LR -

Ipdustn'al scale up
With strong partners

< .:‘ff;;% =
&?

| W=
N

L(

2024 2025 2026 2027 2028

11 Stoffy GAEF 5% EEAR &
ZRICR © Stoffy BUGHEH -

i A LB REENE > Stoffz #Y ZZE(Zink
Zwischenschritt Electrolyzer) 32 & (A7 IIRE - Ry BIHTHY AR K BRI
afily - Higi A EHEE - 86 - #EMEEE > MEHEH R EIZH
& H A EE RS R R -

° RERN AR E Stoff2 PR - K EHE 5480k ¢ https://stoff2.com/ °
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\ For13-24s.
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CHARGE DISCHARGE
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CATHODE
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13 ST o A R e
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Stoffy Wi /M 4AEE RGNS - LR RI O/ > 32355
&} 28 Horizon Europe program & By PEFORMERS 52512 » 48E48
2,250 EEOT - B 2023 4 11 H5fA > KT - ERE 10 {#E 53
28 {EETERIELEGE - HIFAEEIL " Renewable Energy Valleys |
(REVs) » By 3000 {EZRE R 300 ZRAZEFEME 100%AYFE AR » R
SRAFE KB 6 fEIEZR -

bol 3 o B R S & R[5 B ~ BV A EREF B 0 HAlE
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993 grid and mobility applications
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Stoffy JRsREAEEIFAE HAZ > 41fE 15 - HEEEGEEE S 2R
0.5 GW » FEZF 2030 £FE251] 10 GW » 2050 FER-EZE 80 GW » fEHES A
FEERHE ARG E R E AT RS RS A1 T -

IRA is a game
changer!”

15 {fEEERE HR
BRI © Stoff, BIEGEH -
T8RN H AT R RERE AN A (R e ~ 3 B R TSR — 9 > AlIIE
16 - A TV EREIEH - ERAERREMRE] - SLEMEATFEHEA
BEARYRARRE S - WLARETRERERTSHAN -

Hydrogen Market Uptake in G rmany

- Use cases .

Reduting grd
Application .

Supply of  Refineries, Gas grid

Shze of ELY
projects Small to medium

Example projects In progress
Attractiveness of i
uso case U7aCtive energy prices BN

16 1H[E & FENEFHEIE
LRI Stoff, FHIEfGE -
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Lubmin's transformation
from russian gas
Crossraods to

hydrogen hub

Former NS1 & NS?

+ Naoturol gas
pipelines ready fo
H2 blending

H2-dedicated
import and

domestic pipelines

+ Boltic wind parks

20 HH2E SIS EAH R E 2
ZORIAKIE © HH2E BISAe -

HH2E 7JR4&GE 2 2030 FRONTERIEE 4 GW EEERE - W HEUNE

RékadBig 2 — » HEEGEAEEIE 21 -

W

. th.frw(e,d .
Power plane
¢ O MW P ¢

opacht
3 T.W' 10 e Y
N

fyvoe by Ony e
rYNeebcxhn GW by 2000
v Former powes cland
* 100 Mw INCUL Copacy
* 70005 tonrss/sar b 2024
Neartarm projects '

Mid-term projects

Multiple sites set 1o reoch FID
Defore 2030 plocing HHZE os
the largest Green.-H,

praducer in Germany
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Construction phase

Insulation

i
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