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Energy situation of the Hamburg /Schleswig-Holstein region

T I 4.5 Mio Interconnector: Energy hub

ﬁ*'ﬁ”ﬁ”ﬁ”ﬁ”ﬁ”ﬁ”ﬁ”ﬁ‘ re:sidents ’ north-Europe: Southlink,
northlink, west-coast-link,

Schleswig-Holstein as a region of offshore windfarms

production, Hamburg as region of
consumption, 36 000 RES installed

Disparities: extreme and increasing disparities between
production and load needs to be managed.

Industry hub in Hamburg,
huge potential of
flexibilization

Wind energy production will _
be quadrupled by 2035,
three times more compared -

to electricity demand X

The model region provides representative the main challenges of the energy transition
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Profile of the residual loads in the model region N=W 4.0

Model region today: Fluctuation as expected for germany in 2020

Leistung / GW
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Germany 2020: im. Of the fluctuation of the residual load for Germany in 2020

€0 Resdiallast ohne PSW, Last- und Erzeugungsmanagement
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Quelle: Fraunhofer IWES / HAW Hamburg (Grundlage Wetterjahr 2007)
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Share of Electricity from RES in Model Region N=W 4.0

Share of RES in gross electricity generation

' <15%
' 15 % bis 50 %

50 % bis 100 %

100 % bis 200 %

' > 200 %

SH generation dominated / HH demand dominated
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Costs of Grid Congestion and Re-Dispatch N=W 4.0

Rise of Grid Congestion in the model Region

3,00 300
» Congestion Management in 2015 (only SH):

2,00 200

» Curtailed Energy: 2,9 TWh - w
= o)

» Compensation fees: 295 Mio. € B &

1,00 100
» Sharein Elec. Gen. InSH: 14,4 %

—
0,00 0

2010 2011 2012 2013 2014 2015

» Cost of further Redispatch (z.B. Redispatch):
» Approx.. 200 Mio. € (2015 BA Tennet)

Entschadigungsanspruch

Abregelung EE-Strom in SH

» Total Costs for System Stabilization:
» Approx.. 500 Mio. € /a = appox 2 bill. € during the project duration

ﬁeé!ﬂlﬁﬁ —



NZW 4.0

Transformation of the Energy System

Reliable, cost efficient, environmentally friendly supply of energy
100 % RE electricity supply, 50 % heat & mobility, 80 % CO, reduction

@' Goals 2035:

security of supply,
system stability

cost-efficiency,
market-oriented
................................................. e e,
reducing CO, emissions

%% Providing stimulations for innovations, new technologies, new
~ 7 Effects: markets and value chains, strengthening competitiveness, social
acceptance and feasibility of the energy transition
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NZW 4.0

60 Partners & project structure

AG 8: Holistic System design and integration
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Sector linkage NEW 4.0 — N=W 4.0
Coupling of all life areas with RE

Electricity sector
T /h;
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Strong network of demonstrators

NZW 4.0

300 MW flexibility, storage, 1,600 MW virtual power plants

Battery Storage (48 MW) -
Reactive power (38 MVar)
Flensburg
Renewable Energy Power Station
Virtual Power Plant for System Integration (1,300 MW)

Compressed air storage (12 MW)

Second Life Batteries (+4/ -4 MW)
Rendsburg- g

Eckernforde

Electrolyser (+3 MW) stholstei

Battery Storage(+5/ -5 MW)
Segeberg

5
v

5, &
Pinneberg —‘I€Storn{\"arn
2 o2

c
Hamburé‘v{ Lauenburg

PtH as CHP replacement (+4 MW)
PtH for thermal Qil (+7 MW)

PtH district heating grid (+40 MW)
PtH in local heating grid (+6 MW)

Power-to-Steel (+10 MW)
billet heating

Flexibilization of aluminium electrolyse (+13.2/-6.6 VPP from CHP(+/- 1.2 MW)
MW) PtH with VPP (+/- 0.8 MW)

ﬁk S,!-IW“TEHQ Scale 1:1.000.000 - confidential -

Electrolyser (+1.3 MW)

PtH with district
heating grids(+0.8 MW)

Smart Home

PtH with over night storage heater

high temperature storage
(+5.4 /- 1.8 MW)

Power-to-Steam (+20 MW)

PtH for thermal oil (3 MW)

Battery storage in wind farm (+1.3/-1.3 MW)
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NZW 4.0

6 Use Cases with climate change protection potencials

Reduction CO,/conventional production

Tasks of RE und flexibilization

uc1 uez ucs uea ucs uce
Innovative grid . Reserve capacity Decentralised
' Fast congestion Smart Balancing from RE-generators Fast frequ.ency. Ceactive bower
intraday and demand side response / inertia powe
trading management management supply
o Reductionreserve | 5 Reduction Reduction reserve o Regulation energy o Reduction o Reduction
capacity : Redispatch capacity : Must Run : Must Run
: : : o Reduction
i 0 COz-reduction, i o Reduction : Redispatch, feed-
; sector linkage & : Must Run in-management
load management :
i 0 Reduction
:  Must Run
ﬁES!NTEng - RedUCtlon COZ - confidential - _11



E Gefordert durch:
D
* Bundesministerium
J— O fir Wirtschaft
T und Energie
. SCHAUFENSTER INTELLIGENTE ENERGIE aufgrund eines Beschlusses
N O I’d d e UtSC h e E I’l e rg | eV\/e n d e des Deutschen Bundestages

www.new4-0.de

K

T
N AN 3
D e e | ;

i 5N el BN D i d

Thank you for your attention

Publisher: project management office NEW 4.0
conception: qub media GmbH

& CCAE, HAW Hamburg, 2017

¥ "
()
©
oo
—_
>
i)
=
©
<
o
()
S
—
9]
(%)
28
el
Q
g
3
3
S
o
et
(e}
L

'



N-W 4.0

Norddeutsche EnergieWende

www.new4-0.de
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