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1 Introduction

Following the publication of the Site Develop-
ment Plan 2019 (SDP 2019) on 28 June 2019
according to the provisions of the Offshore Wind
Energy Act (WindSeeG), an update and amend-
ment has become necessary because of
changes in the law and in particular because of
the amendment of the WindSeeG?, which pro-
vides for an increased expansion path of 20 gi-
gawatts for offshore wind energy by 2030. The
amendment also provides for a long-term target
of 40 GW by 2040.

The increase in the expansion target to 20 GW
by 2030 is based on the detailed Climate Protec-
tion Programme 2030 of the federal government.

The agreement signed on 11 May 2020 between
the federal government, the coastal federal
states, and the transmission system operators
50Hertz, Amprion, and TenneT on the imple-
mentation of 20 GW of offshore wind energy by
2030 also provides for the SDP to be updated by
the end of 2020 (Federal Ministry for Economic
Affairs and Energy, 2020). This is to be done tak-
ing into consideration the spatial plans for the ex-
clusive economic zone, which are currently be-
ing updated as well as the spatial plans of the
coastal states. This update therefore designates
sites for the implementation of 20 GW by 2030.

1.1 The central model

The year 2017 marked a system change in the
field of offshore wind energy. On the basis of the
Offshore Wind Energy Act (WindSeeG), the Fed-
eral Maritime and Hydrographic Agency (BSH)
became responsible for the task of central devel-
opment, and, commissioned by the Federal Net-
work Agency (FNA), for the site investigation into

1 Act of 13 October 2016, BGBI | p. 2258, 2310, last
amended by Article 1 G to Amendment of the WindSeeG
and other regulation of 3 December 2020, BGBI 2682.

sites suitable for the construction and operation
of offshore wind turbines (WT).

The central model describes a tiered planning
and tendering process. In the first step, spatial
and temporal provisions for offshore wind energy
sites are specified in the Site Development Plan
(SDP). The next step is the site investigation of
the sites designated in the SDP. After the site in-
vestigation has been completed, the sites will be
auctioned off in a competitive procedure in which
the information from the site investigation will be
made available to the bidders.

The successful bidder will be able to install wind
turbines on the site after the approval procedure,
is entitled to the market premium, and may use
the corresponding capacity on the grid connec-
tion.

The central model applies to the commissioning
of offshore wind energy from 2026 onwards.

In the central model, the SDP is thus the control-
ling planning instrument for the synchronous ex-
pansion of wind energy and its offshore grid con-
nections.

The previous Federal Spatial Offshore Grid Plan
(BFO) of the BSH for the Exclusive Economic
Zone (EEZ) of the North Sea and Baltic Sea and
parts of the previous Offshore Grid Development
Plan (O-GDP) confirmed by the FNA are incor-
porated into the SDP. The need for offshore con-
necting cables will be determined on the basis of
the designations of the SDP in the onshore grid
development plan (GDP).
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1.2 Legal basis of the Site Develop-
ment Plan

According to Sections 4 et seqq. WindSeeG, the
BSH draws up a SDP in consultation with the
Federal Network Agency (FNA) and in agree-
ment with the Federal Agency for Nature Con-
servation (BfN), the Directorate-General for Wa-
terways and Shipping (GDWS) and the coastal
states of Germany.

In addition, the provisions of the Renewable En-
ergies Act (EEG 20172) and the Environmental
Impact Assessment Act (UVPG?) apply.

1.3 Purpose and objectives of the
Site Development Plan

According to Section 4, paragraph 1 WindSeeG,
the purpose of the SDP is to make offshore grid
planning designations for the EEZ of the Federal
Republic of Germany. In accordance with an ad-
ministrative agreement between the Federal
Government, represented by the BSH, and the
coastal state, the SDP may also make planning
designations for the territorial waters.

Section 4, paragraph 2 WindSeeG stipulates
that for the expansion of offshore wind installa-
tions and the offshore connecting cables re-
quired for this purpose, the SDP shall make des-
ignations with the objective of

e achieving the expansion targets according
to Section 1, paragraph 2, sentence 1 Wind-
SeeG-E, whereby the installed capacity may
exceed 20 gigawatts by 2030 (Section 4,
paragraph 2, No. 1 WindSeeG-E),

e expanding electricity generation from off-
shore wind turbines in a spatially ordered
and space-saving manner, and

2 Act of 21 July 2014, BGBI. | p. 1066, last amended by
Article 6 Coal phase-out Act of 8 August 2020, BGBI. 1818.

e ensuring the orderly and efficient use and
capacity utilisation of the offshore connect-
ing cables and to plan, erect, commission
and use offshore connecting cables in par-
allel with the expansion of electricity gener-
ation from offshore wind turbines.

According to Section 4, paragraph 3 WindSeeG,
the SDP can make designations for offshore
wind turbines and areas for other forms of en-
ergy generation that are not connected to the
grid with the objective of enabling the practical
testing and implementation of innovative con-
cepts for areas for other forms of energy gener-
ation not connected to the grid in a spatially or-
dered and space-saving manner.

The SDP primarily serves to implement the ob-
jectives of the WindSeeG.

With regard to the expansion of offshore wind
energy, the objective according to Section 1, par-
agraph 2 WindSeeG-E is to increase the in-
stalled capacity of offshore WT connected to the
grid to a total of 20 gigawatts by 2030 and to a
total of 40 gigawatts by 2040, whereby the ca-
pacity installed by 2030 may exceed 20 giga-
watts.

1.4 Object of the Site Development
Plan

According to the legal mandate of Section 5, par-
agraph 1 WindSeeG, the SDP contains provi-
sions for the period from 2026 to at least 2030
for the German EEZ and according to the follow-
ing designations for the territorial waters:

1. areas; in the territorial waters, areas may
be designated only if the competent
country has designated the areas as a
possible subject of the SDP,

3 In the version of the announcement of 24 February 2010,
BGBI. | p. 94, last amended by Article 117 Eleventh Juris-
diction Adjustment Ordinance 19 June 2020 BGBI. 1328.
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2. sites in the areas designated according
to Number 1; in the territorial waters,
sites can be designated only if the com-
petent state has identified the sites as a
possible subject of the site development
plan,

3. the chronological order in which the des-
ignated sites are to be put up for tender
according to Part 3 Section 2 Wind-
SeegG, including the designation of the
respective calendar years,

4. the calendar years including the quarter
in the respective calendar year in which
the offshore wind turbines and the corre-
sponding offshore connecting cable are
to be commissioned on the specified
sites as well as the quarters in the re-
spective calendar year in which the ca-
ble of the inner park cabling of the subsi-
dised offshore wind turbines is to be con-
nected to the converter or transformer
platform,*

5. the expected capacity of offshore WTGs
to be installed in the designated areas
and on the designated sites,

6. locations of converter platforms, collector
platforms and, where possible, substa-
tions,

7. routes or route corridors for offshore
connecting cables,

8. locations at which the offshore connect-
ing cables cross the boundary between
the exclusive economic zone and the ter-
ritorial waters

9. Routes or route corridors for cross-bor-
der power cables,

4 In addition, the SDP may specify essential intermediate
steps for the joint implementation schedule according to

10. routes or route corridors for possible
connections between the installations,
routes, or route corridors mentioned in
Numbers 1, 2, 6, 7, and 9, and

11. Standardised technology principles and
planning principles

The SDP may also determine the following ac-
cording to Section 5, paragraph 2 WindSeeG:

e testing grounds close to the coast and out-
side stipulated areas up to a total of no more
than 40 square kilometres; testing grounds
can only be designated in the territorial wa-
ters if the federal state has designated the
area as a possible subject of the SDP and
at least partially for test purposes; if a testing
ground is actually not used or is only used
to an insignificant extent, a subsequent SDP
may lift the designation of the testing ground
and designate areas and sites instead,

e the calendar years in which pilot offshore
wind turbines and the corresponding test
field connecting cable are to be commis-
sioned for the first time on the designated
test fields, and

e the capacity of the corresponding test field
connecting cable;

o for areas in the exclusive economic zone
and in the territorial waters, identify available
grid connection capacities on existing off-
shore connecting cables or on offshore con-
necting cables to be completed in the follow-
ing years; these may be allocated to pilot off-
shore wind turbines according to Section 70,
paragraph 2.

In addition, according to Section 5, paragraph
2a, sentence 1 WindSeeG, areas for other forms

Section 17d, paragraph 2 EnWG in accordance with Sec-
tion 5, paragraph 1, No. 4, sentence 2 WindSeeG.
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of energy generation outside areas may be de-
fined for a total of 25 to 70 square kilometres and
spatial as well as technical specifications for in-
stallations for other forms of energy generation
installations may be made for lines or cables that
discharge energy or energy carriers from them
or, in the event of a shortage of routes, exclude
such lines or cables.

According to Section 4, paragraph 1, sentence 2
WindSeeG, offshore grid planning designations
for the territorial waters may be made for areas,
for sites, the chronological order of calls for ten-
ders for the sites, the calendar years of commis-
sioning and the expected output to be installed
as well as for testing grounds and areas for other
forms of energy generation. In accordance with
an administrative agreement between the Fed-
eral Government, represented by the Federal
Maritime and Hydrographic Agency, and the re-
sponsible federal state, the individual designa-
tions for the territorial waters are defined in more
detail.
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2 Process for the expansion
of offshore wind energy

Under WindSeeG, a new procedure for the ex-
pansion of offshore wind energy has been intro-
duced for offshore wind turbines that will be com-
missioned from 2026. Various planning cas-
cades have to be passed through, from the over-
all development of the sites through to the ap-
proval procedure for the wind turbines and con-
necting cables.

First of all, the SDP makes sectoral planning
designations for the development of offshore
wind turbines and offshore connecting cables in
the EEZ according to Section 4 et seqq. Wind-
SeeG.

The objective of designating the chronological
order of realisation of the sites is that from 2026
onwards, offshore wind turbines will be commis-
sioned in these areas and at the same time the
offshore connecting cables required to connect
these sites will be completed so that the existing
offshore connecting cables are used efficiently
and at full capacity.

In the next stage, the sites according to Sections
9 et seqq. WindSeeG will be preliminarily inves-
tigated. This relates to investigations of the ma-
rine environment, preliminary exploration of the
subsoil and the wind and oceanographic condi-
tions for the site under investigation.

This is intended to speed up the subsequent
planning approval procedure for offshore wind
turbines on these sites.

Based on the results of the site investigation, the
suitability of the sites for the tender will then be
examined.

Once the suitability has been determined, the in-
formation including the results of the investiga-
tion and the designation of the capacity to be in-
stalled will be determined by statutory order and
forwarded to the FNA.

The FNA will then invite tenders for the sites, for
the competitive determination of the market pre-
mium and publish the results of the investiga-
tions and information determined in the course
of the site investigations (cf Sections 14 et seqq.
WindSeeG). Only the successful bidder can later
submit an application for planning approval for
the construction and operation of offshore wind
farms on the respective site. The acceptance of
the bid is also associated with a claim for the
connection of the wind turbines to the offshore
connecting cable specified in the SDP and the
allocated grid connection capacity on the con-
necting cable.

After the contract has been awarded in the ten-
der procedure, the successful bidder or the cor-
respondingly entitled party can submit an appli-
cation for planning approval according to Sec-
tions 44 et seqq. WindSeeG. At this level of the
planning cascade, the BSH examines whether a
specific project is eligible for approval. If all pre-
requisites are met and the result of the assess-
ment is positive, the procedure concludes with
issuing of the planning approval decision.

Site development plan

Planning approval for project (EEZ)

Figure 1: The site development plan in the overall system of the
central model for the area of the German EEZ of the North Sea and
Baltic Sea

With regard to the territorial waters, please refer
to Chapter 5.4.
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2.1 Site development plan

Section 6 WindSeeG regulates the procedure for
setting up the SDP from the announcement of
the initiation of the procedure to the announce-
ment of the completed plan.

2.1.1 Competence

According to Section 6 WindSeeG, the BSH is
responsible for preparing the SDP.

2.1.2 Initial installation

In 2018 and 2019, the BSH established the SDP
for the first time and carried out a Strategic Envi-
ronmental Assessment. The SDP 2019 was pub-
licly announced on 28 June 2019.

2.1.3 Update/amendment

In accordance with Section 8, paragraph 1 Wind-
SeeG, the SDP may be amended or updated on
the basis of a proposal by the BSH or the FNA,
whereby the decision on the time and scope of a
procedure for amendment or update shall be
taken by mutual agreement between the BSH
and the FNA.

The SDP shall be amended or updated in ac-
cordance with Section 5 WindSeeG if the objec-
tives according to Section 4 WindSeeG require
the designation of other or additional areas and
sites or a change in the chronological order of
the site investigation of the sites, for example be-
cause the investigated sites were found to be un-
suitable.

Irrespective of this, it is to be updated at least
every four years (cf Section 8, paragraph 2, sen-
tence 1 WindSeeG).

This update/amendment of the SDP consisted of
the following procedural steps:

As a first step in this process, the BSH, in agree-
ment with the FNA, publicly announced the initi-
ation of the update and amendment of the SDP
(SDP 2020) and the expected scope of the up-
date and amendment on 19 June 2020. In addi-
tion, a preliminary draft for the SDP 2020 and the

drafts for the scope of investigation (North Sea
and Baltic Sea) were prepared as part of the
Strategic Environmental Assessment.

There was an opportunity for authorities and the
public to comment on the consultation docu-
ments until 20 July 2020.

In addition, a public hearing on the preliminary
draft of the Site Development Plan 2020, the
drafts of the scope of investigation, and the com-
ment of the transmission system operator took
place on 11 August 2020.

On 1 September 2020, the scope of investigation
for the environmental reports were determined
as part of the Strategic Environmental Assess-
ment.

Based on the results of the consultation and the
hearing date, the draft of SDP 2020 and the draft
environmental reports were prepared and pub-
lished on 4 September 2020.

Authorities whose remit is affected had the op-
portunity to comment on the draft documents un-
til 8 October 2020; the public had the opportunity
to comment on them until 5 November 2020.

A hearing on the draft documents, comments,
and remarks was held on 18 November 2020.

The North Sea and Baltic Sea littoral states were
informed of the start, process, and expected con-
clusion of the procedure in a letter dated 18 Sep-
tember 2020.

In particular, they had the opportunity to com-
ment on the draft documents or the summary in
the respective required official language during
the period from 13 October 2020 to 10 Decem-
ber 2020.

Coordination according to Sections 8, paragraph
4, 6 paragraph 7 WindSeeG with the coastal fed-
eral states, the BfN, and the GDWS has taken
place.
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In a letter dated 16 December 2020, the FNA
granted the consent to the SDP required accord-
ing to Sections 8, paragraph 4, 6 paragraph 7
WindSeeG.

The SDP 2020 and the environmental reports for
the North Sea and Baltic Sea in the context of
the Strategic Environmental Assessment were
published on 18 December 2020.

The following summary presents the individual
procedural steps in the update of the SDP.

Overview of the procedural steps

e Announcement of the initiation, the ex-
pected scope, and the expected conclu-
sion of the process

e Preparation of the preliminary draft and
draft of the scope of investigation

e Opportunity for authorities and the public
to comment on the draft

e Notification of the North and Baltic Sea lit-
toral states

e Delivery of the joint comment of the TSO

e Hearing date, if applicable in accordance
with Section 5, paragraph 6 PlanSiG

e Designation of the scope of investigation

e Preparation of the draft SDP and draft en-
vironmental report (SEA)

e Participation of authorities and public (na-
tional and international)

e hearing, if necessary in accordance with
Section 5, paragraph 1 PlanSiG

e Review of the environmental report taking
into consideration national and interna-
tional comments

e Consideration of the review in the draft
SDP

e Coordination with the BfN, the GDWS,
and the coastal states

e Establishing agreement with the FNA

¢ Announcement of the SDP and the envi-
ronmental reports by the end of 2020

e Sending of a summary statement to those
North and Baltic Sea littoral states in-
volved

2.1.4 Coordination requirements

In accordance with Sections 8, paragraph 4, sen-
tence 2, 6, paragraph 7 WindSeeG, the update
of the SDP takes place in consultation with the
BfN, the GDWS and the coastal states.

2.1.5 Requirement for agreement

The SDP shall be updated in agreement with the
FNA in accordance with Sections 8, paragraph
4, sentence 2, 6 paragraph 7 WindSeeG.

2.2 Offshore site investigations
In detail, the following steps are provided for by
law:

Summary of the procedural steps

e Notification of the opening of the proce-
dure

e Consultation meeting
e Designation of the scope of investigation

e Preparation of information on the marine
environment, preliminary exploration of
the subsoil and wind and oceanographic
conditions

e Suitability assessment and determination
of the power to be installed

o Determination of suitability by a statutory
instrument

e Interpretation of the documents according
to Section 44, paragraph 2 UVPG

e Transmission of information to the FNA
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2.3 Tender of sites

For sites that have been determined to be suita-
ble, the FNA determines the value to be applied
for the market premium and the respective ben-
eficiary for this in a tender. The FNA is responsi-
ble for this according to Sections 16 et seqq.
WindSeeG.

2.4 Planning approval of offshore
wind turbines connected to the
grid

Once the FNA has awarded the contract from the

calls for tenders, applications for planning ap-

proval can be submitted for the site to which the
plan relates in accordance with Section 46, par-

agraph 1 WindSeeG. According to Section 45,

paragraph 2 WindSeeG, the BSH is the compe-

tent authority for the hearing, planning approval
and planning authorisation procedure.

2.5 Interfaces with other network
planning instruments

In the following, the interfaces with the other net-
work planning instruments of are presented with
reference to the SDP.

2.5.1 Scenario framework

2.5.2 Grid development plan

2.5.3 Federal requirements plan

2.5.4 Ten-Year Network Development Plan

2.5.5 Federal Spatial Offshore Grid Plan

(BFO)

2.5.6 Further interfaces with network plan-

ning instruments

2.6 Existing maritime spatial plan-
ning and offshore grid planning

2.6.1 Exclusive economic zone

Since 2004, there has been a legal basis for the
preparation of maritime spatial plans for the Ger-
man EEZ (see Chapter 2.6.1.2).

In the course of the resolutions on the energy
system transformation in June 2011 and the as-
sociated changes in legislation, the BSH was
given the task of drawing up and regularly updat-
ing a sectoral plan for offshore power grids in the
German EEZ, the Federal Spatial Offshore Grid
Plan (see Chapter 2.6.1.1).

2.6.1.1 Federal Spatial Offshore Grid

Plans

The task of spatial offshore grid planning is now
performed by the SDP with additional tasks, par-
ticularly with regard to the designation of the
chronological order of realisation of sites for off-
shore WT and offshore connecting cables.
Please refer to Chapters 2.1 and 2.5.

The first Federal Spatial Offshore Grid Plan for
the EEZ of the North Sea 2012 was published on
22 February 2013. The first Federal Offshore
Grid Plan for the EEZ of the Baltic Sea 2013 fol-
lowed on 7 March 2014. Both plans were last up-
dated for the years 2016/2017. The designations
of both plans apply to projects in the transitional
system. These are projects with WT that will be
in operation until 2026 and which, in accordance
with the provisions of the WindSeeG, have been
awarded a contract in the framework of tenders
for existing projects.

2.6.1.2

For sustainable spatial development in the Ger-
man EEZ of the North Sea and Baltic Sea, the
BSH is carrying out the preparatory steps for the
update of the maritime spatial plans on behalf of
the BMI. As early as 2009, the BSH drew up the
spatial plans (ROP 2009) for the German EEZ of
the North Sea and Baltic Sea on behalf of the
then Federal Ministry of Transport, Building and
Urban Affairs (BMVBS).

Maritime Spatial Plans

The Ordinance of the BMVBS on maritime spa-
tial planning in the German EEZ in the North Sea
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of 21 September 2009 (BGBI. | p. 3107) entered
into force on 26 September 2009. On 19 Decem-
ber 2009, the Ordinance of the BMVBS on Spa-
tial Planning in the German EEZ in the Baltic Sea
of 10 December 2009 (BGBI p. 3861) came into
force.

Where maritime spatial planning is concerned,
the international provisions of the United Nations
Convention on the Law of the Sea (UNCLQOS), in

wind energy, both spatial plans include objec-
tives and principles of spatial planning for off-
shore wind energy (3.5) and submarine cables
(3.3).

In the process of preparing the maritime spatial
plans, a Strategic Environmental Assessment
was also carried out to identify, describe and
evaluate the various significant environmental
impacts on the protected assets.

particular, must be observed. In addition to the
scientific and economic use of the oceans, the
interests of shipping and nature conservation are
particularly relevant. With regard to offshore

The existing plans are currently in the process of
being updated (see background information be-
low).

Background information: Status of the update procedure of the spatial plans for the Ger-
man EEZ in the North Sea and Baltic Sea

The Federal Ministry of the Interior began updating the maritime spatial plans for the German EEZ
in the North Sea and Baltic Sea in summer 2019 when it informed the public and the public bodies
affected in their interests of the update to the spatial plans according to Section 9, paragraph 1
ROG. Public bodies had the opportunity to provide information on the plans and measures they
intend to implement or have already implemented as well as on their timing and to make relevant
information available.

Technical discussions and workshops on relevant sectors and protection interests followed in au-
tumn 2019. In January 2020, the concept for the further development of the Spatial Plans was
published, which set out conceivable solutions through three planning options with different priori-
ties. This was intended to facilitate early participation and exchange on requirements, possible
conflicts, but also synergies and approaches to solutions - as a basis for the preparation of a com-
prehensive draft plan. The first draft plan was published on 25 September 2020 (ROP-E 2021).
The relevant public bodies and the public were given the opportunity to comment on the draft
documents up to and including 5 November 2020. The draft documents were discussed on 24 and
25 November 2020. Completion of the revision process is planned for 2021.

Because of the parallel processes of the spatial plans and the SDP, they are interlinked in order to
ensure the consistency of the designations of the respective plan within the framework set in each
case. An essential topic of the draft spatial plan is the adaptation of the priority area as well as the
original reservation area for shipping (shipping route 10) to real shipping traffic because this allows
for an extension of Areas N-9 to N-13 in a north-westerly direction by about 7.5 km to about 8.5
km.

Further information can be found on the website® of the BSH.

5 cf https://www.bsh.de/DE/THEMEN/Offshore/Meer-
esraumplanung/Fortschreibung/fortschreibung-raumord-
nung_node.html
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2.6.2 Lower Saxony
2.6.3 Schleswig-Holstein

2.6.4 Mecklenburg-Western Pomerania
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3 Starting position German exclusive economic zone of the North
Sea and Baltic Sea.

3.1 Current expansion status By the end of 2020, offshore wind turbines with

Since 2009, OWF along with the associated con- & total capacity of about 7.7 GW had been
necting cables have been constructed and oper-  €récted and commissioned.

ated in the German territorial waters and in the
Table 1: Overview of offshore connecting cables until the end of 2025 and connected offshore wind farm projects

Connecting cables by Transmission Offshore wind farm projects connected by the end of
the end of 2025 capacity 2025

North Sea

NOR-0-1 (Riffgat) 113 MW  Riffgat

NOR-0-2 (Nordergrunde) 111 MW  Nordergriinde

NOR-1-1 (DolWin5/epsilon) 900 MW  Borkum Riffgrund West Il, OWF West, Borkum Riffgrund West |
NOR-2-1 (alpha ventus) 62 MW  alpha ventus

NOR-2-2 (DolWinl/alpha) 800 MW  Borkum Riffgrund 1, Trianel wind farm Borkum
NOR-2-3 (DolWin3/gamma) 900 MW = Borkum Riffgrund 2, Merkur Offshore

NOR-3-1 (DolWin2/beta) 916 MW  Gode Wind 01, Gode Wind 02, Nordsee One
NOR-3-3 (DolWin6/kappa) 900 MW  Gode Wind Ill, Gode Wind 04

NOR-4-1 (HelWinl/alpha) 576 MW  Meerwind South/East, North Sea East

NOR-4-2 (HelWin2/beta) 690 MW  Amrumbank West, KASKASI I

NOR-5-1 (Sylwinl/alpha) 864 MW = Butendiek, Dan Tysk, Sandbank

NOR-6-1 (BorWinl/alpha) 400 MW = BARD Offshore 1

NOR-6-2 (BorWin2/beta) 800 MW  Albatros, Deutsche Bucht, Veja Mate

NOR-7-1 (BorWin5/epsilon) 900 MW  EnBW He Dreiht

NOR-8-1 (BorWin3/gamma) 900 MW = EnBW Hohe See, Global Tech |

Baltic Sea

OST-3-1 (Baltic1)® 51 MW EnBW Balticl, EnBW Baltic 2, GICON-SOF
OST-3-2 (Baltic2)* 339 MW

OST-1-1 (Ostwind 1) 250 MW  Arkona-Becken Sidost, Wikinger, Wikinger Sud
OST-1-2 (Ostwind 1) 250 MW

OST-1-3 (Ostwind 1) 250 MW

OST-2-1 (Ostwind 2) 250 MW = ARCADIS Ost |

OST-2-2 (Ostwind 2) 250 MW  Baltic Eagle

OST-2-3 (Ostwind 2) 250 MW

6 Connection system OST-3-2 is based on connection system OST-3-1 so that the specified transmission capacity of 339
MW comprises the total transmission capacity of both connection systems (see O-GDP 2030, version 2017, p. 30, footnote
16).
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Figure 2: Offshore wind farms in the German EEZ of the North Sea expected to be operational by the end of 2025 as well as gates to
the territorial waters and the zoning of the O-GDP for the North Sea.
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Figure 3: Offshore wind farms in the German EEZ of the Baltic Sea, which are expected to be in operation by the end of 2025 as well as
gates to the territorial waters and the zoning of the O-GDP for the Baltic Sea
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3.2 Statutory expansion path for off-
shore wind energy

Offshore wind energy was already of particular
importance after the German government’s cli-
mate protection strategy for the expansion of off-
shore wind energy use in 2002.

According to the most recent reform of the Wind-
SeeG, the objective is to increase the installed
capacity of offshore wind turbines connected to
the grid to a total of 20 gigawatts by 2030 and to
a total of 40 gigawatts by 2040 according to Sec-
tion 1, paragraph 2 WindSeeG.



‘ 14 | Guidelines and basic principles

4 Guidelines and basic prin-
ciples

4.1

The designation of planning principles and
standardised technology principles for the EEZ
of the North Sea and Baltic Sea is a mandatory
prerequisite for the concrete determination of the
space requirements of the entire grid topology
within the SDP. The objective of designating
standardised technology principles and planning
principles is to create a basis for systematic and
coordinated overall planning. Otherwise, it would
not be possible to determine the required space
requirement with the necessary precision for the
most space-saving planning possible. In addition
to determining the space requirement as pre-
cisely as possible, standardised technical princi-
ples also help to ensure cost efficiency and the
demand-oriented expansion of connecting ca-
bles, which is in the interests of the national
economy.

Introduction

4.2 Connection concepts

With regard to the technical connection con-
cepts, the SDP distinguishes between the North
Sea and the Baltic Sea.

4.2.1 Standard concept North Sea: DC sys-
tem

The standard concept in the North Sea is a DC
system. Please refer to Chapter 4.3.1.

In principle, the length of the line connecting a
site or an area to the grid connection point (GCP)
onshore appears to be the decisive factor in the
selection of the appropriate transmission tech-
nology for the grid connection of OWF. For route
lengths of more than 100 km, additional installa-
tions for power factor correction must regularly
be provided for AC connections. The transmis-
sion losses also increase with the length of the
cable system. With HVDC transmission, these
losses are significantly lower. For the EEZ of the

North Sea, route lengths of more than 100 km
are to be expected in the future with increasing
distance from the coast also significantly more.

When using HVDC transmission, several OWF
can in principle be connected because of the rel-
atively high system performance of the collective
connection with an HVDC grid connection sys-
tem — consisting of a converter platform and a
DC submarine cable system. Compared to a
connection using AC technology, a significantly
smaller number of cable systems is required and
the space required for the cable systems is thus
reduced.

The grid connections of OWF in the EEZ of the
North Sea are thus carried out in HVDC as
standard; reference is made to the summary
presentation of the connection concept in Figure
4.

4.2.1.1 DC system: connection between
converter platform and offshore
wind farms: Standard concept 66

KV

In the 66 kV direct connection concept, the lines
connecting the converter platform to the offshore
wind turbines (farm-internal cabling) are de-
signed on the basis of AC technology with a volt-
age of 66 kV. This eliminates the transformer
platform and the 155 kV or 220 kV intermediate
voltage level between the transformer and con-
verter platform. From the converter platform, a
connection to the onshore GCP is made by
means of DC transmission. However, despite the
possible omission of a transformer platform, a
separate platform may be required for mainte-
nance and accommodation purposes of the
OWEF.

In view of the areas to be considered from 2026
(see Chapter 5.1) and the close proximity of sites
in these areas, the 66 kV direct connection con-
cept appears to be advantageous compared with
the connection concept with a transformer plat-
form from a spatial as well as environmental and
nature conservation point of view. In addition, a
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study commissioned by the TSO showed that the
66 kV direct connection concept is more cost-ef-
ficient as an overall concept than the connection
concept with a transformer platform (at a voltage
of 155 kV).

4.2.1.2 DC system: connection between
converter platform and offshore
wind farms: Alternative concept

220 kV

If at least two sites to be connected are located
far away from each other in an area, the connec-
tion concept with transformer platform of the
BFO-N 16/17 can be advantageous because a
smaller number of submarine cable systems is
required, and the increased voltage results in
fewer transmission losses than with the 66 kV di-
rect connection concept. However, in order to
further reduce transmission losses and the num-
ber of submarine cables required, a connection
using the 220 kV voltage level is specified as an
alternative to the 66 kV direct connection con-
cept.

4.2.1.3 DC system: interface between TSO

and OWF project developer

The responsibility for connecting the WT to
the converter platform lies with the OWF pro-
ject developer. The primary interface or own-
ership boundary between TSO and OWF pro-
ject developer is theinlet of the 66 kV subma-
rine cable systems on the converter platform
(cable termination of the 66 kV submarine ca-
bles).

The 66 kV submarine cable systems on the
platform are pulled in according to the direct
pull-in concept’, according to which the sub-
marine cable systems are routed by the OWF

7 The direct feed procedure is defined as direct feed
of the cable onto the platform up to the GIS or pre-
installed connector.

project developer to
switchgear (GIS).

the gas-insulated

For the connection of the 66 kV submarine
cable, the OWF project developer shall en-
sure a free usable length (from cable hang-
off) of the submarine cable after direct pull-in
on the platform of a maximum of 15 m. The
dimensioning of the free usable length of the
submarine cable required in individual cases
shall be carried out according to the require-
ments of the TSO.

Summary

e Designation of the 66 kV connection con-
cept as the standard for the EEZ of the
North Sea

e Deviation from the standard concept is
possible in the event of spatial require-
ments in an area

e |If deviation is necessary, designation of
the connection concept of BFO-N 16/17
with a transmission voltage of 220 kV

e Cable termination of the 66 kV submarine
cable systems serves as an interface be-
tween the transmission system operator
and the OWF project developer

4.2.2 Standard concept Baltic Sea: AC sys-
tem

The TSO, which is obliged to connect the OWF
in the Baltic Sea to the grid, has so far pursued
a connection concept based on AC technology.
When AC technology is used, OWF are con-
nected to the grid by combining the electricity
generated by the individual wind turbines of one
or more farms at a transformer platform. From
there, it is fed directly to shore and on to the GCP
via an AC submarine cable system. In contrast
to the standard concept in the North Sea
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(HVDC), this means that no separate converter
platform is required for the grid connection itself.
However, in order to dissipate a given power out-
put, a higher number of cable systems is neces-
sary when using AC technology because of the
lower transmission capacity of AC submarine ca-
ble systems. Because of the low wind farm ca-
pacity in the German EEZ of the Baltic Sea ex-
pected for commissioning from 2026 onwards
compared to the capacity of an HYDC transmis-
sion system, a connection by means of a DC
system would probably lead to permanent va-
cancies. Thus, offshore connecting cables in the
Baltic Sea will be designed according to the con-
nection concept known from the BFO-O 16/17
on the basis of AC technology. Please refer to
the summary of the connection concept in Figure
5.

4.2.2.1 AC system: Connection between
transformer platform and offshore
wind farms: Standard concept 66

kV

In the AC connection concept in the Baltic Sea,
the lines connecting the transformer platform to
the offshore wind turbines (park-internal cabling)
are designed on the basis of AC technology with
a voltage of 66 kV. From the transformer plat-
form, a connection to the onshore GCP is made
by means of AC transmission.

8 The direct feed procedure is defined as direct feed
of the cable onto the platform up to the GIS or pre-
installed connector.

4.2.2.2 AC system: interface between TSO

and OWF project developer

The responsibility for connecting the WT to
the transformer platform lies with the OWF
project developer. The primary interface or
ownership boundary between TSO and OWF
project developer is theinlet of the 66 kV sub-
marine cable systems on the transformer
platform (cable termination of the 66 kV sub-
marine cables).

The 66 kV submarine cable systems on the
platform will be pulled in according to the di-
rect pull-in concept® according to which the
submarine cable systems will be routed by
the OWF project developer to the gas-insu-
lated switchgear (GIS).

For the connection of the 66 kV submarine
cable, the OWF project developer shall en-
sure a free usable length (from cable hang-
off) of the submarine cable after direct pull-in
on the platform of a maximum of 15 m. The
dimensioning of the free usable length of the
submarine cable required in individual cases
shall be carried out according to the require-
ments of the TSO.

Summary

e Designation of the AC connection concept
as standard for the EEZ of the Baltic Sea

e Responsibility for planning, construction
and operation of the transformer platform
and submarine cable system of the trans-
mission system operator

e Cable termination of the 66 kV submarine
cable systems serves as interface be-
tween transmission system operator and
OWF project developer; voltage level of
the park-internal submarine cable sys-
tems is 66 kV
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4.3 Standardised technology princi-
ples

4.3.1 DC system North Sea

For the grid connection of the OWF in the North
Sea for the EEZ area, a connection concept
based on HVDC is used analogous to the previ-
ous grid connections (please refer to chapter
5.2.1).

4311 DC system: Self-guided technol-

ogy
The existing grid connection systems in the
North Sea and those planned within the
framework of the SDP will be constructed us-
ing self-guided (VSC - voltage sourced con-
verter) technology.

4.3.1.2 DC system: Transmission voltage
+ 320 kV for Zones 1 and 2; trans-
mission voltage £ 525 kV for Zone

3

The existing grid connection systems in
Zones 1 and 2 of the North Sea and those
planned as part of the SDP are designed with
atransmission voltage of £ 320 kV. For future
grid connection systems for the offshore
sites in Zone 3, a transmission voltage of *
525 kV is specified starting with Area N-9.

4.3.1.3 DC system: Standard capacity of
900 MW for Zones 1 and 2; stand-

ard capacity 2,000 MW for Zone 3

A standard transmission capacity of 900 MW
is set for HVYDC systems in Zones 1 and 2 of
the EEZ of the North Sea. In Zone 3 of the EEZ
of the North Sea, a standard transmission ca-
pacity of 2,000 MW is set for the offshore con-
nection systems.

4.3.1.4 DC system + 525 kV: Version with

metallic return conductor

HVDC systems with a transmission voltage
of £ 525 kV and atransmission power of 2,000

MW are to be designed as a bipole with a me-
tallic return conductorin order to increase re-
liability and improve controllability.

4.3.1.5 DC system = 320 kV: Connection
on the converter platform/switch

bays to be provided

For aconnected load of 900 MW to 1,000 MW,
14 switch bays and J-Tubes each are to be
provided and made available by the transmis-
sion system operator.

4.3.1.6 DC system + 525 kV: Connection
on the converter platform/switch

bays to be provided

For a connected load of 1,000 MW, 14 switch
bays and J-Tubes each are to be provided
and made available by the transmission sys-
tem operator.

4.3.1.7 DC system + 525 kV: Prerequisites
for interconnections/switch bays

to be provided

In order to ensure a possible AC connection
between platforms, two switch bays with the
transmission voltage + 525 kV must always
be provided on each converter platform.

4.3.1.8 DC system: 66 kV direct connec-

tion concept

As explained in Chapter 4.2.1.1 the 66 kV di-
rect connection concept is defined as the
standard connection concept for connecting
offshore wind turbines to the converter plat-
form. The connections are made in AC tech-
nology with a transmission voltage of 66 kV.

Summary

e Design of the HVDC transmission sys-
tems in self-commutated VSC technology

e Standard transmission voltage: £ 320 kV
in Zone 1 and 2; £ 525 kV in Zone 3

e Standard transmission capacity: 900 MW
in Zones 1 and 2; 2,000 MW in Zone 3
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e Design of the DC systems * 525 kV with
metallic return conductor

e DC system: Provision of 14 switch bays
and J-tubes for each 900 MW to 1,000
MW OWEF connection capacity

e DC system * 525 kV: Create conditions
for interconnections by providing two
switch bays per platform

e Connection of offshore wind turbines to
the converter platform in 66 kV AC tech-
nology

4.3.2 AC system Baltic Sea

For the grid connection of the OWF in the Baltic
Sea for the EEZ area, a connection concept
based on AC technology will be used analogous
to the design of the previous grid connections
(please refer to Chapter 4.2.2).

4.3.2.1 AC system: Transmission voltage

220 kv

The existing grid connection systems in the
Baltic Sea and those planned as part of the
SDP will be designed with a transmission
voltage of 220 kV using AC technology.

4.3.2.2 AC system: Standard output 300

MW

A standard capacity of 300 MW is specified for
the AC systems in the Baltic Sea.

AC systems currently in operation and under
construction in the Baltic Sea have a transmis-
sion power of 250 MW at a transmission voltage
of 220 kV. During the consultations on the pre-
liminary draft and draft of SDP 2019, it was ar-
gued that projects with transmission powers of
350 MW to 400 MW at the same transmission
voltage were already being implemented inter-
nationally. On the other hand, the TSO respon-
sible for the Baltic Sea points out that no opera-
tional experience is available for these power
ranges and that, in addition, restrictions under

planning law such as the 2 K criterion (cf plan-
ning principle 4.4.4.8) have to be taken into ac-
count, especially in view of the heterogeneous
soil conditions prevailing in the Baltic Sea.

4.3.2.3 AC system: Connection on the
transformer platform/switch bays

to be provided

For a connection capacity of 300 MW, five
switch bays and J-tubes each (which serve to
connect offshore wind farms) are to be pro-
vided and made available by the transmis-
sion system operator.

Summary

e Standard transmission voltage 220 kV
e Standard transmission capacity 300 MW

e Provision of five switch bays and J-tubes
for each 300 MW OWF connection capac-

ity

4.3.3 Cross-border submarine cable sys-
tems

4.3.3.1 Bundled DC submarine cable sys-

tem

Cross-border submarine cable systems are
to be realised in HVDC. Because of the lim-
ited space available, cross-border submarine
cable systems must also be designed with
the highest possible transmission capacity.
The connections are to be made with out-
going and return conductors, which are laid
in bundles so that the magnetic fields of the
conductors largely compensate each other.

4.3.3.2

The planning and installation of cross-border
submarine cable systems shall take into con-
sideration the various designations of this
plan, in particular for the grid connection of
OWEF.

Consideration of overall system



Guidelines and basic principles ‘ 19 ‘

Table 2: Overview of the standardised engineering principles

Standardised technology principles

North Sea

Baltic Sea

Network connection system
Standard connection concept
Converter technology

Standard transmission voltage
Standard transmission capacity

Execution of the DC system

Number of switch bays and J-Tubes to
be provided according to OWF connec-
tion capacity

Number of switch bays to be provided
per connection

Cable laying

Connection to offshore wind farm
Standard connection concept

Standard transmission voltage

Alternative concept

Transmission voltage Alternative con-
cept

Zoneland 2

Direct current (DC)

Self-guided (VSC con-
verter)

+320 kv DC
900 MW

Not applicable?

per 900 MW to 1,000
MW:
14

Not applicable?

Bundled cable laying

Direct connection with-
out transformer plat-
form (AC)

66 kV

Connection via trans-
former platform

220 kv

Cross-border submarine cable systems

Transmission technology

Cable laying

Direct current (DC)

Bundled cable laying

Direct current (DC)

Self-guided (VSC con-
verter)

+525kv DC

2,000 MW

with metallic return con-
ductor

per 2,000 MW:
28

2

Bundled cable laying

Direct connection with-
out transformer platform
(AC)

66 kV

Connection via trans-
former platform

220 kv

AC alternating current
(AC)

220kV AC
300 MW

Not applicable?

per 300 MW:
5

Not applicable?

Bundled cable laying

Direct connection (AC)

66 kV
Not applicable

Not applicable

1 Because the designation in question relates only to the + 525 kV DC system, it is not applicable in zones 1 and 2 of the

North Sea and in the Baltic Sea.
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900 MW bei +/- 320 kV
2.000 MW bei +/- 525 kV

Konverterstation

Figure 4: Schematic representation of the connection concept for the North Sea.

ittstelle OWPV/UNB

Umspannwerk

Figure 5: Schematic representation of the connection concept for the Baltic Sea.
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4.4 Planning principles

In accordance with Section 5, paragraph 1, No.
11 WindSeeG, the SDP contains designations
on planning principles.

The planning principles apply to the German
EEZ and are based on the objectives and princi-
ples of the spatial plans for the German EEZ.
These are currently being updated. The designa-
tions made within this framework will be ob-
served and taken into account in the update of
the SDP. For the current status of the update of
the spatial plans for the German EEZ, please re-
fer to Chapter 2.6.

4.4.1 General principles

The following are planning principles for offshore
wind turbines, platforms, submarine cable sys-
tems, and installations for other forms of energy
generation.

Summary

e Overall temporal coordination of the con-
struction and installation work

e The safety and efficiency of shipping traf-
fic must not be adversely affected

e The safety and ease of air transport must
not be adversely affected

e Security and national and NATO defence
must not be adversely affected

e Dismantling obligation and security de-
posit

e Consideration of all existing, authorised
and specified uses

e Consideration of cultural assets
¢ Noise mitigation

¢ Minimisation of scour and cable protec-
tion

e Consideration of regulatory standards,
specifications and concepts

e Emission mitigation
e Consideration of explosive ordnance sites

e Installation of sonar transponders

441.1 Overall time coordination of the

construction and installation work

To avoid or mitigate cumulative impacts, overall
time coordination of the construction and instal-
lation work is to be planned, taking into consid-
eration the project-specific framework condi-
tions.

For laying cable systems that are in spatial prox-
imity to each other, the aim is to achieve overall
coordination in terms of time. In this way, the
number of interventions can be reduced, and
possible cumulative impacts avoided or miti-
gated.

In order to reduce the impacts on the marine en-
vironment, the construction of wind turbines,
platforms, submarine cable systems, and instal-
lations for other forms of energy generation in
close proximity to each other should be coordi-
nated in the same way.

This also includes the reduction of shipping traf-
fic for construction and operation and the asso-
ciated adverse acoustic and visual effects to a
minimum through optimal construction and time
planning.
4.4.1.2 No adverse effect of the safety and
ease of shipping traffic

The construction and operation of offshore
wind turbines, platforms, submarine cables,
and installations for other forms of energy
generation may not adversely affect the
safety and ease of shipping traffic.

In order to ensure the safety of shipping as well
as the integrity of the installations, safety zones
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are established around the installations accord-
ing to Section 53 WindSeeG - in particular in the
case of adjacent priority or reservation areas for
shipping. These are usually 500 m around the
wind turbine, platform, or installation for other
forms of energy generation. Within the defined
areas, the safety zone shall be defined in such a
way that it is contiguous and gaps are avoided.
The safety zone is to be established outside the
priority and reservation areas for shipping (spa-
tial plan for the Baltic and North Sea EEZ).

The safety zone has the effect that commercial
shipping does not take place in these areas and
that proper shipping operated according to the
rules of good seamanship continues to be gen-
erally possible without danger. The respective
safety zone of the offshore WT and platforms is
regularly established jointly. Please refer to the
responsibility of the GDWS in this respect for the
installation of safety zones as well as for the es-
tablishment of any navigation rules. This also
corresponds to the assessment of requirement
2.2.2 (4) of the ROP-E 2021 currently being
drawn up.

In addition, in the course of conflict minimisation,
shipping concerns are taken into account when
choosing the routing of submarine cable sys-
tems (especially with regard to priority and res-
ervation areas). The routes run as far as possible
away from the main shipping routes. However, if
the installation depth is sufficient, planning on
the edge of those reservation areas adjacent to
the OWF projects to be connected will also be
considered provided that no negative impact on
the routes is to be expected as a result of the
laying of the submarine cable systems.

During the installation and operation phase, ap-
propriate measures shall be taken to ensure the
safety of shipping traffic; these include:

e Safety measures during the construction
phase, including temporary marking, buoy-
age and optical-mobile traffic safety (traffic
safety ship)

e Visual and radio identification including pro-
fessional implementation

e Maritime observation

¢ Provision of additional towing capacity if nec-
essary

Reference is made to planning principles
4.4.1.6,4.4.1.10, and 4.4.3.1.

4.4.1.3 No adverse effect of the safety and
ease of air traffic
The construction, operation, and decon-

struction of offshore wind turbines, plat-
forms, submarine cables, and installations
for other forms of energy generation may not
adversely affect the safety and ease of air
traffic.

At least two independent means of ingress and
egress suitable for the purpose of escape and
rescue shall be provided for an offshore platform,
which shall use different transport systems (ship
and helicopter).

On offshore platforms, winch operation areas
can be set up for emergencies (rescue areas).
Their use is restricted exclusively to the preven-
tion of danger to life and limb of persons; regular
access by personnel by means of helicopter
winch operation is not permitted. Please refer to
planning principle 4.4.1.13.

The project developer shall prevent existing
and/or planned helicopter landing decks on off-
shore platforms in the wind farm area of the pro-
ject or areas for other forms of energy generation
from becoming unusable as a result of the con-
struction of aviation obstacles and related
measures.
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For this purpose, approach and departure corri-
dors® are to be established. As a matter of prin-
ciple, these should not be built on along their en-
tire length above the water surface.

When planning approach and departure corri-
dors, the project developer shall ensure that EEZ
boundaries are not touched and that foreign cor-
ridors are not crossed. In addition, these must be
aligned in such a way that safe take-off is en-
sured and crosswind influences are minimised
and tailwind conditions are avoided.

Along the flight corridors of an offshore platform
with HSLD, it shall be ensured that sufficient
open space is available for the execution of a
flight manoeuvre required in an emergency. En-
suring this open space may lead to restrictions
on shipping. Within the safety zone of an OWF,
appropriate measures or regulations are there-
fore necessary to prevent collisions between
shipping and air traffic. The same applies to the
safety zone of an offshore platform with HSLD
outside an OWF. This does not apply to ships
used for the construction, supply, operation, and
deconstruction of the platform or the OWF, offi-
cial vehicles and, in the event of an emergency
or exercise, the equipment used by search and
rescue forces.

The WT along the flight corridors shall be
marked with a tower marking by the OWF project
developer in accordance with TF11 of the WSV
framework for marking offshore installations in
the currently applicable version of 1 July 2019.

9 Are the primary flight paths to and from an HSLD to be
used within an OWF, especially at night, to ensure safe ap-
proach and departure. This shall also apply mutatis mutan-
dis to offshore platforms that have only one life-saving area.

4.4.1.4 No adverse effect on the security

of national and NATO defence

The construction and operation of offshore
wind turbines, platforms, submarine cable
systems, and installations for other forms of
energy generation may not adversely affect
the security of national and alliance defence.

4.4.1.5 Dismantling obligation and secu-
rity deposit

After permanent cessation of use, offshore
wind turbines, platforms, submarine cable
systems, and installations for other forms of
energy generation shall be dismantled. Dur-
ing deconstruction, the components are
where possible to be reused in preference to
recycling and this in turn in preference to en-
ergy recovery or, as a last resort, their certi-
fied proper disposal onshore. To ensure that
the dismantling obligation is fulfilled, a secu-
rity deposit is to be provided prior to the start
of construction up until the final deconstruc-
tion of the installations.

According to the spatial planning guideline that
fixed uses must be reversible (i.e. may take
place only temporarily and for a limited period of
time) offshore wind turbines, platforms, subma-
rine cable systems, and installations for other
forms of energy generation must also be decon-
structed after use has ceased insofar as this is
technically possible.

Whether a complete removal of the foundations
has to take place must be checked at the time of
deconstruction. In doing so, the then applicable
state of the art shall be taken into account and,
in particular, the extent to which removal is nec-
essary or advisable for reasons of safety and
ease of traffic and with regard to the impacts on
the marine environment. However, as a rule, the
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deconstruction must be carried out at least to
such an extent that the upper edge of the re-
maining foundation is permanently below the
movable lower edge of the sediment and below
the area of interference by fishing gear. This is
to be checked for an appropriate time depending
on the location so that it is ensured that there is
no obstacle to shipping and fishing. The excava-
tion pits created during deconstruction are to be
backfilled with the material naturally occurring on
site; stone packing is to be avoided. With regard
to submarine cable systems, deconstruction is
also required if toxic substances of an impact-
relevant nature or quantity would remain in the
marine environment with the submarine cable
systems. In the case of a continuation, the oper-
ator should also ensure by means of suitable
monitoring measures that no threats to other
uses are to be expected from the remaining sub-
marine cable systems in the future. For example,
the location and sufficient coverage should be
checked regularly. This designation is consistent
with international and national regulations such
as, in particular, Article 79, paragraph 4 UN-
CLOS, which allows the coastal state to impose
conditions on cables or pipelines entering its ter-
ritory or territorial waters.

The obligation to deconstruct is intended to keep
long-term options for sea use open because sub-
sequent uses are made possible and thus a con-
tribution is made to sustainability.

It also serves to protect the marine environment.
The exact designations for deconstruction are
reserved for the individual procedure in order to
adapt the requirements to the respective loca-
tion, among other things.

The security deposit serves to secure the dis-
mantling obligation according to Section 58, par-
agraph 1 WindSeeG. The requirements for the
security deposits are set out in the Annex to the
WindSeeG.

44.1.6 Consideration of all existing, au-

thorised and specified uses

Due regard shall be given to existing and ap-
proved pipelines and existing, approved sub-
marine cables, offshore wind farms, offshore
platforms, and approved other structures
identified within this plan by regularly main-
taining a distance of 500 m unless subsaoil
conditions require greater distances. In the
specific selection of locations for offshore
wind turbines and platforms and the routing
of submarine cable systems and installations
for other forms of energy generation, consid-
eration shall be given to existing and ap-
proved uses, rights of use, and other inter-
ests worthy of protection.

The planning, installation, and operation of
offshore wind turbines, platforms, and sub-
marine cable systems are to be carried out
with close coordination between the trans-
mission system operator and the offshore
wind farm developer(s).

4417

Known sites where cultural assets have been
found should be taken into consideration
when selecting a location or route. If previ-
ously unknown cultural assets are discov-
ered in the seabed during the planning or
construction of the wind turbines, platforms,
or submarine cable systems and installa-
tions for other forms of energy generation,
appropriate measures must be taken to safe-
guard the cultural assets.

Consideration of cultural assets

4418

For noise mitigation, the use of alternative,
low-noise forms of foundation should be
considered. If wind turbines or platforms and
installations for other forms of energy gener-
ation are installed with pile foundations, the
use of effective technical noise mitigation ac-
cording to the state of the art in science and

Noise mitigation
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technology shall be provided during the lay-
ing of the foundations. The noise abatement
concept of a planned project must be inte-
grated at an early stage in the design of the
foundation structure. The North Sea noise
abatement concept of the BMU has to be
taken into consideration.

During pile driving for the foundations of WT,
platforms, and installations for other forms of en-
ergy generation, the use of effective technical
noise mitigation systems shall be provided for in
order to safeguard species and site protection
concerns. In the planning approval, a maximum
sound event level of 160 dB re 1uyPa? s and a
maximum peak noise pressure level of 190 dB re
1pPa2 at a distance of 750 m from the pile driving
site are regularly specified. In the case of pile
driving, the duration of the pile driving operation,
including the entanglement, shall be kept to a
minimum. Blasting for foundations is not permit-
ted. Noise abatement measures, which include
technical noise mitigation, deterrence, and mon-
itoring of effectiveness, are specified on a loca-
tion-specific basis and in relation to the founda-
tion design used in each individual case. This is
done on a project-specific basis as part of the
approval procedure. The best available method
or a combination of the best available methods
according to the state of the art for mitigation of
the input of underwater noise to comply with ap-
plicable noise protection values during the instal-
lation of foundation piles (e.g. large bubble cur-
tain, cladding tube, or hydro silencer) shall be
used. When designing suitable noise mitigation
systems, the respective subsoil conditions must
be taken into account. In addition to the actual
noise mitigation system, the use of further exten-
sive noise abatement measures and monitoring
measures, in particular by recording the under-
water noise input during the installation of foun-
dations, is required.

If blasting is unavoidable for the removal of am-
munition that cannot be transported, a noise

abatement concept must be submitted to the
BSH in good time beforehand.

In order to mitigate potential significant impacts
on the marine environment from ships during
construction and operation and the associated
acoustic adverse effects, their use shall be mini-
mised through optimal construction and schedul-
ing. Please refer to planning principle 4.4.1.1.

The Strategic Environmental Assessment
comes to the conclusion that, according to the
current state of knowledge, it can only be en-
sured with the necessary certainty that the re-
quirements for species protection will be met and
that nature conservation areas will not be signif-
icantly adversely affected in their components
relevant to the purpose of protection if applicable
noise protection values are complied with and
the requirements of the North Sea Noise Abate-
ment Concept of the BMU are implemented.

4.4.1.9 Minimisation of scour and cable

protection

Scour and cable protection measures must
be reduced to a minimum.

In certain areas, measures to prevent scour are
necessary to ensure the long-term stability and
positional safety of structures on the seabed.

In any scour protection measures, the introduc-
tion of hard substrate shall be kept to a minimum
in order to minimise the impact on the marine en-
vironment.

Only stone packing made of natural stones or in-
ert and natural materials are to be used as scour
protection. The use of alternatives based on
plastic or plastic-like materials (e.g. geotextile
sand containers, (recycled) plastic nets filled
with natural stones, concrete mats covered with
plastic) is to be avoided.

As a rule, stone packing made of natural stones
or inert and natural materials are to be used as
cable protection. The use of cable protection
systems containing plastic shall be kept to a min-
imum if technically possible.
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4.4.1.10 Consideration of regulatory stand-
ards, specifications and concepts

Official standards, specifications, and con-
ceptsin their currently valid versions shall be
taken into account in the planning, construc-
tion, and operation of wind turbines, plat-
forms, submarine cable systems, and instal-
lations for other forms of energy generation.

This includes in particular

o the Standard Investigation of the Impacts of
Offshore Wind Turbines on the Marine Envi-
ronment (StUK),

¢ the standard subsoil investigations, minimum
requirements for subsoil investigation and in-
vestigation for offshore wind turbines, off-
shore stations and power cables,

e the standard construction, minimum require-
ments for the structural design of offshore
structures in the EEZ,

e Parts 1to 3 of the VGB/BAW- standard, cor-
rosion protection of offshore structures for
the utilisation of wind energy,

e the “WSV Framework Specifications Marking
Offshore Installations”,

e the Implementing Directive on Maritime Spa-
tial Observation of the BMVI,

e the directive “Offshore Installations to Ensure
the Safety and Ease of Shipping traffic”,

e Recommendations O-139 and A-126 of the
International Association of Marine Aids to
Navigation and Lighthouse Authorities,

e the Offshore Wind Energy Safety Framework
Concept,

¢ the framework concept for waste and operat-
ing materials for OWF and their grid connec-
tion systems in the German EEZ,

e the German regulations on occupational
health and safety,

¢ the concept for the protection of harbour por-
poises from noise pollution during the con-
struction of OWF in the German North Sea
and

e the BfN mapping instructions for legally pro-
tected biotopes.

4.4.1.11 Emission mitigation

Emissions shall be avoided as far as possible
or, where unavoidable, reduced.

The avoidance and mitigation requirement en-
sures that the construction and operation of off-
shore installations does not lead to “pollution of
the marine environment” within the meaning of
Article 1, paragraph 1, number 4 of the Conven-
tion on the Law of the Sea and threat of the ma-
rine environment in accordance with Section 5,
paragraph 3, sentence 2, No. 2, 48, paragraph
4, sentence 1, Number 1 letter a WindSeeG. In
addition, the requirements of the Ordinance on
Environmentally Sound Practices in Maritime
Shipping must be complied with.

The installation shall be designed in such a way
that

¢ no avoidable emissions of pollutants, noise,
and light into the marine environment occur
during construction nor during operation or —
insofar as these are required and unavoida-
ble by the safety requirements of shipping
and air traffic — as few adverse effects as
possible are caused; this includes vehicles
used during construction and operation;

e no electromagnetic waves capable of inter-
fering with the functionality of common navi-
gation and communication systems and fre-
quency ranges of the correction signals are
generated.

In order to prevent pollution of and threats to the
marine environment, the permanent approval
practice for OWF projects and installations for
the transmission of electricity from these projects
in the EEZ includes the binding regulation that,
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as a matter of principle, no substances may be
discharged into the sea during the construction,
operation, and maintenance of the installations.
In particular, no waste water containing pollu-
tants may be discharged untreated into the sea
unless this is compatible with safety-related re-
guirements. Should installation-specific emis-
sions to the marine environment be unavoidable
for technical reasons, this shall be applied for
and justified to the BSH, submitting an environ-
mental estimate. Installation-specific examina-
tion of reasonable alternatives to be carried out
in this context.

The preparation of an emission study to record
the emissions arising from the respective design
and equipment variant or their avoidance is man-
datory. A preliminary study on this is already to
be submitted as part of the application docu-
ments. In the preliminary study, the TdV shall ad-
dress emissions that are as specific and project-
related as possible, the possible and applied
avoidance and mitigation measures, and the cu-
mulative effects of the installation(s). The emis-
sions study, which is substantiated in the en-
forcement procedure, forms the basis for the
waste and operating materials concept to be
drawn up as part of the protection and safety
concept. For the preparation of the waste and
operating materials concept, the minimum re-
quirements of the “Waste and Operating Materi-
als Framework Concept for OWF and their Grid
Connection Systems in the German EEZ" pub-
lished by the BSH in its currently valid version
shall be taken into consideration. Contingency
plans shall be established, inter alia, for acci-
dents involving substances hazardous to water
during the construction and operation phases
and other unexpected events giving rise to con-
cerns about pollution of the marine environment.

Environmental impact of fuels

The environmental impact of the operating ma-
terials used on the installations must be ensured

by comprehensive examination of reasonable al-
ternatives. Biodegradable operating materials
(e.g. oils, greases) are to be used if available.

Structural/operational precautions and safety

measures

All technical equipment installed on the WT, plat-
forms, and installations for other forms of energy
generation shall be secured and monitored by
state-of-the-art structural safety systems and
measures in such a way that pollutant accidents
and environmental discharges are prevented
(e.g. enclosures, double-wall construction,
room/door seals, catch basins, drainage sys-
tems, collection tanks, leakage and remote mon-
itoring). This applies in particular to installations
that contain or carry larger quantities of operat-
ing materials and/or substances hazardous to
water (e.g. diesel tanks, pipelines). False activa-
tions of the fire protection systems on helicopter
landing decks must be avoided at all costs.

Because there is an increased potential of threat
in the offshore area from changes of operating
materials and refuelling measures, special or-
ganisational and technical precautionary
measures must be taken for these activities (e.g.
preparation of method statements, precaution-
ary measures during crane work, self-sealing
breakaway couplings (emergency breakaway
couplings), dry couplings, drip pans, overfill pro-
tections, and spill kits).

Handling of waste

The dumping and discharge of waste into the
marine environment is prohibited. It must be
taken ashore and disposed of there according to
the applicable waste disposal regulations.

Cathodic corrosion protection (CCP), coatings

The corrosion protection must be as pollutant-
free and low-emission as possible.

External power systems are to be aimed for as
CCP on foundation structures. The use of gal-
vanic anodes (sacrificial anodes), typically con-
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sisting of alloys of aluminium-zinc-indium, is per-
missible only in combination with coatings suita-
ble for CCP (cf BSH standard construction).

When selecting galvanic anodes, only alloys for
which production-related contents of particularly
environmentally critical secondary components
(especially cadmium, lead, copper, mercury) are
reduced to a minimum may be used. The zinc
content required for the functionality of the an-
odes must also be limited to a technically neces-
sary minimum.

The CCP system must be dimensioned in such
a way that the use of galvanic anodes is limited
to a necessary minimum.

The use of zinc anodes (in the sense of zinc be-
ing the main component of the anodes) is pro-
hibited. If necessary, external current systems
should be used as CCP systems in the inner ar-
eas of the foundation structures.

The minimum requirements for the corrosion
protection in the construction standard must be
observed. The VGB/BAW Standard Corrosion
Protection has been introduced as a technical
supplement to the BSH Standard Construction
with regard to Parts 1-3 and is to be taken into
account in enforcement. The use of TBT (tribu-
tyltin) and other anti-fouling agents or biocides is
prohibited. The (underwater) structure must be
provided with oil-repellent coatings in the area of
the splash zone; regular removal of marine
growth is not required in this context. The sol-
vent-free nature of coating materials should be
strived for.

The exterior coating shall be as glare-free as
possible without prejudice to the regulation on air
and navigation marking.

(Seawater) cooling systems

For installation cooling, closed cooling systems
(e.g. for the cooling of transformers on platforms)
for which there are no discharges of cooling wa-
ter and/or other substances (anti-fouling agents

or biocides) are to be preferred. Seawater cool-
ing systems with discharges in regular operation
are permissible only in justified exceptional
cases (e.g. if it can be demonstrated that the re-
guired cooling capacity cannot be achieved with
closed systems/system variants). The use of
anti-fouling agents or biocides in seawater cool-
ing systems to ensure continuous operation
must be kept to a minimum and requires a com-
prehensive environmental assessment in ad-
vance.

Grey and black water, waste water treatment
plants

The professional collection of wastewater (grey
and black water), including removal onshore and
proper disposal, are to be preferred over treat-
ment on platforms. Wastewater treatment plants
on unmanned platforms or platforms that are
only manned during maintenance work are gen-
erally not eligible for approval. For these cases,
appropriately sized collection tanks must be pro-
vided or other solutions can be used (e.g. incin-
eration toilets). The project developer shall pro-
vide evidence that a waste water treatment plant
is mandatory. For permanently manned plat-
forms, only a state-of-the-art waste water treat-
ment plant, including reduction of nitrogen and
phosphorus compounds (e.g. at least according
to MARPOL MEPC.227(64)) is permissible. If
these types of plants are not available on the
market because of too low projected waste water
volumes, certified installations without elimina-
tion of nitrogen and phosphorus compounds can
be used (e.g. MARPOL MEPC.227(64)). Proof of
non-availability shall be provided by the appli-
cant. Chlorination of wastewater (e.g. by sodium
hypochlorite) to achieve the MEPC *“coliform
standard” cannot be approved because chlorin-
ation processes produce secondary compounds
that are harmful to the environment. Therefore,
other techniques must be used that are demon-
strably more environmentally friendly (e.g. UV
systems).
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Suitable sampling points shall be provided at the
inlet and outlet of the waste water treatment
plants of platforms so that sampling and subse-
guent analysis of the waste water can be carried
out to ensure proper operation/verification of the
discharge values and treatment performance
during the operating phase.

Drainage systems and oil separators

Oil separators installed and operated on plat-
forms must ensure that the oil content of the
drainage water does not exceed a limit value of
5 ppm. Therefore, sensors for monitoring the oil
content in the drain are mandatory (including re-
mote monitoring) in order to be able to ensure
proper operation. If the limit value of 5 ppm is ex-
ceeded, appropriate valves must be used to en-
sure that the drainage water is not discharged
into the sea (e.g. via collection tanks, recircula-
tion). Drainage systems/oil separators con-
nected to helicopter landing decks must also
have appropriate by-pass systems so that the
environmentally hazardous extinguishing foam
produced when the fire-fighting system is acti-
vated is discharged directly (i.e. without passing
through the oil separator) into a collection tank.

Firefighting foams on helicopter landing decks

Because of the environmentally critical proper-
ties of perfluorinated and polyfluorinated sub-
stances (PFC), only “fluorine-free” (i.e. PFC-
free) extinguishing foams may be used on heli-
copter landing decks. When selecting products,
fire protection and aviation-related specifications
(suitability for offshore use, alcohol and frost re-
sistance, minimum performance level ICAO B)
must be observed and complied with. Fire extin-
guishing exercises are to be carried out with wa-
ter only.

Fluorinated greenhouse gases in_switchgear,

cooling and air-conditioning systems, and fire

protection systems

The requirements of Ordinance 517/2014 of the
European Parliament and of the Council of 16
April 2014 on fluorinated greenhouse gases

shall be complied with. In accordance with Article
3 of the Ordinance, these measures are basically
the prevention and limitation of emissions of
fluorinated greenhouse gases. In addition, the
requirements regarding leakage checks of tech-
nical installations, if necessary by means of leak-
age detection systems, must be observed, car-
ried out, or documented by the operator (Articles
4-6).

Mains backup systems, diesel generators, diesel
fuel

Diesel generators used on structural installations
must be certified with regard to emission values
according to MARPOL Appendix VI, Tier Il or at
least an equivalent emission standard. The
emission values of the respective diesel genera-
tor type are decisive. If the relevant IMO rules of
Appendix VI are not applicable because of insuf-
ficient power of the generators (e.g. for tempo-
rary diesel generators on wind turbines), other-
wise applicable emission standards must be
used (e.g. EU standard 97/68/EC and its amend-
ments, there: stage Ill/1V). The installation of per-
manent diesel generators for emergency opera-
tion of individual wind turbines is not permissible
because this would result in extensive refuelling
measures and thus a greater environmental
threat through possible oil spills. Therefore, the
diesel generators (emergency power systems)
of the respective transformer platform or other
safety systems should be used to temporarily
supply the WT as part of ensuring general oper-
ational safety.

In order to reduce SO, emissions to a minimum,
low-sulphur fuel must be used as far as possible,
taking into consideration the storage capacity of
the respective product (e.g. low-sulphur heating
oil according to DIN 51603-1 or diesel according
to DIN EN 590 (“land diesel”)). This applies to
temporary generators during installation work on
WT and platforms as well as to permanent diesel
generators (grid backup systems) on platforms.
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When selecting the appropriate diesel genera-
tors, ensure suitability for the respective fuel type
in good time.

Grouting method and grouting material

If grouting methods are to be used, the grouting
material must be as free of pollutants as possi-
ble. Appropriate techniques and devices for the
grouting process (installation phase) shall be
used to prevent the discharge of grout material
into the marine environment as far as possible.

Light emissions

Lighting that is as compatible as possible with
nature during operation of the WT and converter
platforms in order to reduce attraction as far as
possible, taking into consideration the require-
ments of safe shipping and air traffic and occu-
pational safety (e.g. switching obstruction lights
on and off as required, selection of suitable light-
ing intensities and spectra or lighting intervals)

4.4.1.12 Consideration of explosive ord-
nance sites

Known sites where explosive ordnance has
been found shall be taken into consideration
when selecting the location or route. Should
previously unknown explosive ordnance be
found in the seabed during the planning or
construction of the wind turbines, platforms,
submarine cable systems, and installations
for other forms of energy generation, appro-
priate protective measures must be taken.

44113

Sonar transponders shall be installed at suit-
able corner positions of wind farms, plat-
forms, and installations for other forms of en-
ergy generation.

Installation of sonar transponders

10 Act of 31 July 2009, BGBI. | p. 2585, last amended by
Article 1 of the Act of 19 June 2020 BGBI. | p. 1408.

4.4.2 Sites and offshore wind turbines as
well as areas and installations for
other forms of energy generation

The following are planning principles for sites,
primarily for the construction and operation of
offshore wind turbines and areas and installa-
tions for other forms of energy generation.

Summary

e Consideration of nature conservation ar-
eas and consideration of legally protected
biotopes

e Economical area use

e Distances between sites relative to each
other and to WTGs

e Deviation of the actually installed capacity
from the allocated grid connection capac-

ity

4421 Consideration of nature conserva-
tion areas and consideration of le-

gally protected biotopes

Known occurrences of legally protected bio-
topes according to Section 30 BNatSchG are
to be avoided when erecting wind turbines
and installations for other forms of energy
generation.

Reference is made to Article 45a of the Water
Resources Act (WHG)'; the best environ-
mental practice according to the Helsinki and
OSPAR Conventions as well as the respec-
tive state of the art are to be taken into ac-
count and specified in the individual proce-
dure.

Project-specific avoidance and mitigation
measures may be required for the planning and
construction of WT and other offshore energy
generation installations in the vicinity of nature
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conservation areas in order to ensure compli-
ance with site protection requirements. These
measures (e.g. noise mitigation measures to
protect noise-sensitive marine mammals, are
determined on a project-by-project basis at pro-
ject level, taking into consideration the specifics
of the project area and the circumstances of the
individual case.

Depending on the location and foundation de-
sign of the offshore wind turbine and installations
for other forms of energy generation as well as
on the protective purpose of the nature conser-
vation area, further considerations may lead to
greater distances in individual cases; in particu-
lar, additional protective measures may be re-
qguired. The impact assessment carried out as
part of the strategic environmental assessment
comes to the conclusion that the construction of
the WT and installations for other forms of en-
ergy generation will not, as things stand at pre-
sent, lead to any significant adverse effects on
the conservation purposes of the nature conser-
vation areas in the EEZ provided that the avoid-
ance and mitigation measures to be ordered as
part of the specific approval procedures are
strictly adhered to.

Should occurrences of structures listed in Sec-
tion 30 BNatSchG be found during closer inves-
tigations in the specific approval procedure,
these must be analysed and taken into consider-
ation in the decision-making process. However,
at this point in time, no concrete spatial allocation
of the structures mentioned is possible.

44272

The individual wind turbines and installa-
tions for other forms of energy generation
are to be arranged in a way that saves as
much space as possible.

Economical area use

According to Section 4, paragraph 2, No. 2 Wind-
SeeG, the objective of orderly and space-saving
electricity generation from offshore wind turbines
is primarily relevant for the pre-development of
sites central to the SDP. This target should not

refer only to the large-scale designations as a
whole but rather should also be reflected in the
planning within the sites.

4.4.2.3 Distances between sites relative to

each other and to wind turbines

Wind turbines and installations for other
forms of energy generation shall maintain a
distance of at least five times the rotor diam-
eter from wind turbines in neighbouring
sites.

4.4.2.4 Deviation of the actually installed
capacity from the allocated grid

connection capacity

In the event of a deviation of the actually in-
stalled power from the allocated grid connec-
tion capacity, the maximum permissible
warming of the sediment by submarine cable
systems must not be exceeded. Provided
that the extent of the increase in installed ca-
pacity does not exceed 10% of the allocated
grid connection capacity, no additional proof
of compliance with the 2 K criterion for the
area of the connecting cable of the TSO is re-
guired from the successful bidder.

4.4.3 Platforms

Planning principles for platforms are listed be-
low. Platforms usually include converter plat-
forms, collection platforms, transformer plat-
forms, accommodation platforms, and other plat-
forms located in areas or areas for other forms
of energy generation.

Summary

e Consideration of nature conservation ar-
eas and consideration of legally protected
biotopes

e Space requirements and additional
manoeuvring space
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e Design of platforms to take into account
the need for temporary accommodation;
no use beyond three years

4.4.3.1 Consideration of nature conserva-
tion areas and consideration of le-

gally protected biotopes

Known occurrences of legally protected bio-
topes according to Section 30 BNatSchG
must be avoided when erecting platforms.

Reference is made to Section 45a of the Fed-
eral Water Act (WHG) that best environmen-
tal practice in accordance with the Helsinki
and OSPAR Conventions and the respective
state of the art must be taken into account
and specified in the individual procedure.

The designation is based on Section 5, para-
graph 3, sentence 2, No. 5 WindSeeG. The in-
stallation of platforms is not permitted in the na-
ture conservation areas. This serves to safe-
guard the conservation purposes of the nature
conservation areas, especially with regard to po-
tential adverse impacts on the protected habitat
or protected species.

Project-specific avoidance and mitigation
measures may be required when planning and
erecting platforms in the vicinity of nature con-
servation areas in order to ensure compliance
with site protection requirements. These
measures (e.g. noise mitigation measures to
protect noise-sensitive marine mammals, are
determined on a project-by-project basis at pro-
ject level, taking into consideration the specifics
of the project area and the circumstances of the
individual case.

Depending on the location and foundation de-
sign of the platforms as well as on the protective
purpose of the nature conservation area, further
considerations may lead to greater distances in
individual cases; in particular, additional protec-
tive measures may be required. The impact as-

sessment carried out as part of the strategic en-
vironmental assessment concludes that the con-
struction of the planned platforms (subject to
strict compliance with the avoidance and mitiga-
tion measures to be ordered as part of the spe-
cific approval procedures) will not, as things
stand, lead to any significant impacts on the con-
servation purposes of the nature conservation
areas in the EEZ.

Should occurrences of structures listed in Sec-
tion 30 BNatSchG be found during closer inves-
tigations in the specific approval procedu