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Part A: General

A1 Introduction

This standard is intended to provide legal and planning security for the development, design,
implementation, operation and decommissioning of offshore structures within the scope of
the Regulation concerning systems situated at the limit of the German territorial waters
(Seeanlagenverordnung — SeeAnlV), the Offshore Wind Energy Act (WindSeeG), and the Mari-
time Facilities Act (SeeAnlG). It is dynamic and integrative in nature so that it will be possible
to take account of new knowledge and developments as well as the need to incorporate
standards that have not been included before in order to achieve standardisation of an overall
system. Accordingly, supplementary information which has become known since the publica-
tion of the first version of this standard (in 2007) has now been implemented in this standard.

Initial practical experience gained since the year of publication has led both the approval au-
thority and the Federal Waterways Engineering and Research Institute (BAW) as well as the
Federal Institute for Materials Research and Testing (BAM) to the conviction that a more de-
tailed, systematic approach is required with regard to general verification management. To
this end, the standards contained in the various respective Eurocodes (EC) and the national
equivalent implementation thereof are used to provide a uniform basis with the aim of provid-
ing an even higher level of legal clarity. Any remaining gaps in the regulations are filled by the
DIN 18088 series. In accordance with the requirements voiced by the industry, a detailed sec-
tion on offshore stations for converters, substations and accommodation has now been com-
piled and integrated into this first update.

A range of representatives from expert bodies and institutions have been involved in develop-
ing this standard, including the update, and played a constructive role in its development — as
was also the case with the previous version. Representatives of the business and scientific
communities made valuable contributions. Furthermore, in preparing the draft update, the
BSH granted associations (German Offshore Wind Energy Foundation, German Offshore
Wind Energy Forum, Association for Wind Turbines, WAB Wind Energy Agency, Association of
German Machine and Equipment Manufacturers and the German Association of Shipbuilding
and Marine Technology) and transmission system operators (TenneT Offshore GmbH and
50hertz Transmission GmbH) the opportunity to submit their comments and voice their objec-
tions in a specialist meeting and a hearing held in collaboration with BSH workgroup leaders
and BAW and BAM advisors. Overall it has been possible to create and maintain a solid basis
for constructive cooperation based on system security and the protection of the marine envi-
ronment.

An upgrade of the 1%t update was advisable for the following reasons:

¢ Following the publication of the 1%t update, the BSH held an in-depth discussion with the
appointed inspectors and the associations BWO and VDMA as well as TenneT on the clari-
fication of minimum requirements and agreed on corresponding new formulations.

¢ In the meantime, the German Institute for Standardization (DIN) has subjected parts of the
Standard Design and the Standard Ground Investigations to national normative regulation
and published them in the DIN 18088 series of standards for wind turbines and platforms in
January 2019.

In the course of the update, the BSH has integrated the VGB/BAW Standard on corrosion pro-
tection of offshore installations (which was introduced by the BSH for procedures in the EEZ
on 3 July 2018) into the Standard Design.
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Note:
This standard describes the minimum requirements placed on the design and structural com-

ponents of offshore structures for the use of offshore wind energy with respect to their struc-
tural integrity from the perspective of the approval authority: It is not suitable as a basis for

business tenders.

The requirements set down in the licensing decisions shall remain unaffected hereby.
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A 2 Fundamentals

A 21 Legal basis

Installations subject to approval under SeeAnlV, WindSeeG, and SeeAnlG must comply with
the state of the art; Art. 4, paragraph 1 SeeAnlV, Art. 47 paragraph 1 WindSeeG, and Art. 5
paragraph 3 SeeAnlG require this both for the design and installation of the systems as well as
for their operation.

In accordance with Art. 5 paragraph 2 SeeAnlV, Art. 48 paragraph 2 WindSeeG, and Art. 5
paragraph 2 SeeAnlG, the approval authority may approve individual installation measures or
commissioning subject to the granting of respective approval upon confirmation that the pre-
scribed requirements have been accordingly complied with. Upon request of the approval
authority, this confirmation shall be submitted in the form of an expert opinion compiled by a
recognised expert. For the purpose of this standard, this shall be the appointed inspector.

Accordingly, demonstrating compliance with the prescribed standards represents the basis
for approval and for establishing that the design, installation and operation of the system con-
form with the regulatory requirements.

A 2.2 Subject matter of this standard

This standard regulates the structural components of offshore structures in the Exclusive Eco-
nomic Zone (EEZ).

These include offshore wind turbines, cabling within the park, measurement masts, offshore
stations and power transmission cabling systems.

The offshore structures, in particular offshore wind turbine and offshore station supporting
structures, are considered both in terms of their individual components and as an overall sys-
tem. The sections to be completed are basically divided into the following project phases
which are described in more detail in Part B1 and Tables 1 (offshore wind turbines) and 2 (off-
shore stations):

e Development,
¢ Design,

e Implementation, i.e. production, loading transport, construction, resp. installation, commis-
sioning,

e Operation and
e Decommissioning.

The specification to comply with the state of the art or, failing that, the state of current scien-
tific and technical progress, relates to the conclusion of each specific project phase, resp. in
the case of the construction phase to the completion of each respective construction step.
The individual project phases are concluded upon the granting of respective approval accor-
ding to this Standard Design.

For each respective approval, verified documents must be submitted to the approval autho-
rity. Further details are described in Part B. The examination must be initiated by the appli-
cant, resp. the approval holder who shall appoint an inspector in good time. This inspector
shall then examine the documents with respect to their completeness, consistency and inte-
grity, resp. plausibility. With the support of the BAM and BAW, the approval authority shall only
subject the submitted documentation to a plausibility check.
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A 2.3 Standard directives for approval practice

Approvals granted previously for materials regulated here contained directives that more ex-
plicitly defined the project, some of which can be viewed as standardising practice, even if
they are subject to continuous examination in what is currently a dynamic development pro-
cess.

These directives, including their justifications, are summarised below:

e The subjects of the approval are the installation and operation of individual offshore wind
turbines, incl. ancillary facilities, such as cabling within the park and offshore stations for
substations and possibly accommodation, resp. offshore converter stations and their res-
pective power transmission cabling systems.

Justification:
This provision outlines and defines the type and scope of the subject of the approval in terms
of both space and construction

e The precise positions of the individual offshore structures shall be specified. The exact
cable length in kilometres and depth (so-called ,as-laid documentation®) shall be specified.

Following completion of the offshore structures, the approval authority shall be presented
with an as-built drawing containing all the construction facilities installed, including their
final geographic coordinates according to WGS 84.

The as-built drawing for the cabling must contain the exact position and depth of the cables
relative to the seabed at the time of taking the measurements and detail all intersections
with submarine cables and pipes and include their respective geographic coordinates
according to WGS 84.

Justification:

The purpose of this directive is to specify the subjects of the approval. As the exact structural
design of the systems, resp. details regarding the laying of the cables, has not yet been finally
decided at the time of approval, and, therefore, cannot be specifically represented at this
stage, it is not possible to present respective construction plans. The documents to be pre-
sented, in particular the as-built drawing, incl. the measured positions, shall be considered as
the basis for checking this approval following completion of the installations. These shall form
the basis for all further procedures and shall become the subject of this approval.

e The design and equipment of each offshore structure shall meet the current state of the art.
The same applies to the installation of these structures, incl. all measures to prepare for the
construction work.

In addition, construction engineering preparation of the foundation work and subsequent
inspection of the system operation shall be in accordance with the Standard Ground Inves-
tigations. Minimum requirements for geotechnical surveys and investigations into offshore
wind energy structures, offshore stations and power cables” published by the BSH. The
development, design, implementation, operation and decommissioning of systems shall be
in accordance with this “Standard Design — Minimum requirements concerning the con-
structive design of offshore structures within the Exclusive Economic Zone (EEZ)” publis-
hed by the BSH. In each case, the current version of the respective standard shall be used
as a basis. The same applies to the incidental provisions and directives. Deviations shall be
submitted to the approval authority and their equivalence accordingly justified. The offshore
structures must be examined according to the specifications contained in this Standard
Design.

The documents submitted to the approval authority must be compiled in such a way as to
ensure that compliance with the requirements set down in the Standard Ground Investiga-
tions and this Standard Design can be easily determined by a third expert body. The nature
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of the documents and verifications to be submitted — incl. examination and certification
requirements — and the schedule for submitting these documents with respect to the ins-
tallation of the systems, can be individually determined by studying the Standard Ground
Investigations and this Standard Design.

Justification:

Compliance with the conditions to maintain state of the art quality standards as well as certifi-
cation of the systems and components guarantees the structural safety of the system. The
design and equipment variant that the approval holder intends to install, but which cannot
however be determined at the time of approval, will then be checked by a third expert body to
ensure that the normal quality requirements are satisfied. In this way, it will be possible to en-
sure that approval can be effectively issued without final, detailed construction and design
drawings being available. These documents and verifications shall be presented within a spe-
cified appropriate period in order to allow them to be checked before the systems are ins-
talled. Earlier presentation of the documents is not only possible but also desirable in order for
additional changes to be made if necessary. The Standard Ground Investigations contains
minimum requirements that include concrete specifications for the geological, geophysical
and geotechnical site survey. This standard is regularly updated. The current version shall be
used in each case. The approval authority shall decide on deviations on a case-by-case basis
and exclusively reserves the right to commission a assessment report from a
recognised expert (Art. 5 paragraph 2 SeeAnlV) at the expense of the applicant (Art. 47 para-
graph 1 WindSeeG, Art. 5 paragraph 3 SeeAnlG, Art. 5 paragraph 2 SeeAnlV).

¢ In addition to the requirements set down in the Standard Ground Investigations and this
Standard Design, the following requirements must also be met when designing and building
offshore structures:

The structure shall be designed and configured in such a way that

— during installation, operation or decommissioning occupational safety and fire safety pro-
visions are accordingly observed,

— no avoidable emissions of pollutants, noise and light into the marine environment can
occur during installation or operation using state of the art technology, or, where such
emissions are unavoidable and provided for in the safety requirements pertaining to ma-
rine and air transport — impairments shall be kept to a minimum,

— in the event of collision with a ship, the hull of the ship shall be damaged as little as pos-
sible.

— no electromagnetic waves are produced that could cause disturbance to common navi-
gation and communications systems or the functionality of correction signal frequencies.
The applicable limits are detailed in the current version of IEC 60945.

Wherever possible, the external paintwork shall be glare-free, notwithstanding the regula-
tions on aviation and shipping identification.

The corrosion protection shall have the lowest possible level of pollutants. The use of tribu-
tyltin (TBT) is prohibited. In the splash zone, the (underwater) structure shall be painted
using oil-repellent paint; it is not necessary to regularly remove marine growth in this con-
nection.

For the above directives, the approval holders are required to present proof for the 2" re-
lease in accordance with this Standard Design — at the latest upon commissioning of the
system - that accordingly represents and includes the forecasts contained in the expert
opinions on
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— the materials used in and in the vicinity of the offshore structures and

— the emissions resulting from the specifically selected structural and equipment variant, in
particular the type and scope of noise emitted into the water.

These documents shall become an integral part of the approval in, as far as these accor-
dingly confirm, compliance with the respective incidental provisions. Reference is made
here to the minimum requirements published by the BSH.

Justification:

The above directives serve to avoid both contamination and impairment of the marine environ-
ment and transport hazards in accordance with Art. 3 paragraph 1 SeeAnlV, Art. 48 paragraph
4 WindSeeG, and Art. 5 paragraph 3 SeeAnlG. As shown by the formulation on emissions
avoidance, it may be difficult to reconcile the requirements imposed in order to protect the
natural environment and those for the safety of shipping.

Whereas the requirement to provide a design with the greatest hull-retaining properties in the
event of a collision between a ship and an offshore wind turbine serves to meet both the ob-
jectives defined in Art. 3 SeeAnlV, Art. 48 paragraph 4 WindSeeG, and Art. 5 paragraph 3
SeeAnlG simultaneously, in terms of light emissions, for example the safety requirements for
shipping and aviation limit the ability to completely avoid emissions during the construction
and operating phases.

As a result, there is a mandatory requirement to continuously optimise the installations in
terms of ecological impact according to the latest technological findings and know-how to the
extent that this is possible and reasonable based on indispensable safety measures.

Linking this requirement to meet the state of the art is intended to ensure that the design and
equipping of the system is able to avoid, resp. reduce any effects which cannot be foreseen
with certainty at the time of approval, but which if they were to occur later would lead to the
cancellation or revocation of the approval. In the event that pollution, noise and light emissions
cannot be avoided, this directive incorporates the minimisation of the resulting impairments in
accordance with the precautionary principle. Examples here include the development and use
of deterrent measures against animal species that are negatively affected, the use of the best
available and most naturally compatible traffic safety beacons in the form of a self-regulating
system that flexibly adapts the light intensity to visibility conditions, the use of the most envi-
ronmentally friendly operating materials and the most comprehensive encapsulation system
possible for pipes and containers that carry pollutants.

The aforementioned purposes are also served by the specific requirements for configuring
corrosion protection and the colour scheme of the systems. The requirement pertaining to the
system colour scheme is intended to avoid any dazzle effect due to unnecessary reflections on
the smooth system surfaces. With respect to the requirements for corrosion protection of off-
shore installations, there are additional mandatory minimum requirements that have been in-
cluded in this standard. The absence of pollutants, in particular, shall also be accordingly
demonstrated in an emission report. In as far as valid minimum requirements are in place at
the time of ordering the structural components, these are to be complied with. The require-
ment on using oil-repellent coatings in the area that comes into contact with the sea surface
ensures that drifting oil in the area of the project will not adhere to the components which
would prevent the oil from being recovered. This is intended to avoid a situation in which oil
stuck to the structure would be steadily washed out into the water over a longer period of time.

In close connection with this, the anticipated emission of sound into the water should be men-
tioned as this is also subject to the prescribed minimisation requirement. The respective direc-
tive takes account of the possible exponential effect of noise emissions and how these can be
avoided.
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A 2.4 Additional standard specifications for offshore structures

The “Standard Ground Investigations — Minimum requirements for geotechnical surveys and
investigations into offshore wind energy structures, offshore stations and power cables” in its
current version, published by the BSH, represents an integral part of this code of practice.

It should be noted that the Standard Ground Investigations takes precedence over
DIN 18088-4:2019-01, even though DIN 18088-4:2019-01 includes regulations on investiga-
tions of the subsoil.

The environmental impact assessment shall be drawn up using a project description for the
common pile foundation types listed in the application based on the verified preliminary draft.
In the case of new foundation types or foundation types not yet tested in the German EEZ,
further documentation may be required.

Planning principle 5.3.2.9 set down in the Spatial Offshore Grid Plan (2K criterion) shall be ob-
served. The existing standardised calculation method was included on the BSH Internet page
as an addition to the current version of the Standard “Investigation of the Impacts of Offshore
Wind Turbines on the Marine Environment (StUK)”.

Safety and precautionary measures are defined in a separate regulation. A corresponding
standard for a protection and safety concept may be incorporated. Structural requirements
resulting from the provisions set down in the German Labor Protection Act (ArbSchG) incl. the
German Construction Products Act (BauPG), the Product Safety Act (ProdSG) and their res-
pective directives, as well as from the involvement of the responsible occupational safety or-
ganisations, must be taken account at an early stage of the development and construction
phase. In this connection, the applicant, resp. approval holder, shall ensure right from the be-
ginning that both an operational and occupational safety concept, as part of the overall safety
and protection concept, and a fire protection concept are drawn up and regularly updated;
with respect to the corresponding approvals, the appointed inspectors shall review both do-
cuments extensively with regard to structural considerations. With a view to fire protection
issues, reference is herewith made to the information contained in the guidelines published by
the German Insurance Association (GDV). The provisions stipulated by the Federal Ministry of
Digital and Transport (BMDV) and the Waterways and Shipping Directorate-General (GDWS)
on all issues related to transport safety remain unaffected hereby.

With respect to the observance of the 160 dB SEL noise limit at a distance of 750 m from the
emission source during noise-intensive foundation work, respective noise-reducing measures
— if required — shall be allowed for early on in the construction phase. The noise control con-
cept, incl. the chosen work method and the considerations justifying this selection, as well as
the planned imission-minimisation and/or damage prevention measures and the up-to-date
noise forecast based on these measures, must be presented in writing to the approval
authority together with the documentation required for the 2™ release for the purpose of
examination. At the latest upon entering the 3 release phase, the documents detailing the
operational structure of the noise-reducing measures with respect to each of the foundation
types to be applied must be submitted.

Generally, recognised rules of technology that already exist specifically for certain individual
components or systems are listed as basic standard provisions in the corresponding regula-
tion materials. If applicable to offshore structures, the provisions set down in the respective
Eurocodes and German technical regulations shall take precedence. Omitted regulations can
be supplemented from other codes of practice if these are analysed for admissibility by an
expert. It is generally not allowed to mix different codes of practice. The combination or mu-
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tual supplementing of different or competing codes of practice, or of individual provisions
therein, shall always be analysed for admissibility and assessed accordingly by an expert. The
hierarchy of norms must be determined and presented at an early stage — as a rule together
with the documents for the 1%t release.
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A 3 Deviations and amendments

The Eurocodes in connection with the national annexes and the supplementary regulations of
the DIN 18088 series are to be applied; for this purpose, the DIN standards in their respective
latest white copy versions shall also be applied. The approval authority reserves the right to
exclude individual standards or parts thereof from the obligation to apply the above stand-
ards.

Deviations from the standards and requirements established here are possible providing these
are appropriate based on new knowledge in general or with regard to the specific features of
the project, or serve the aforementioned protective purposes in at least an equivalent manner.
These shall be marked accordingly and their equivalence justified vis-a-vis the approval au-
thority. The approval authority reserves the right to consent to deviations and amendments
and may engage an appropriate inspector accordingly.

A request for deviation shall be submitted by the applicant, resp. the approval holder, in a
timely fashion so as to ensure that the decision, incl. the stipulations contained therein, may
be integrated into the respective project schedule. All deviations shall be indicated accordin-
gly; they must be justified and assessed by the appointed inspector.

The approval authority shall decide on the admissibility of a deviation on a case-by-case ba-
sis, whereby it exclusively reserves the right to commission an assessment by an appropriate
assessor at the expense of the applicant.

The standards referred to in each respective section shall be supplemented by further codes
of practice, regulations and recommendations, in as far as they do not take matters concer-
ning the dimensioning of support structures, including the foundation elements for offshore
structures into account.

Further technical codes of practice — in their respective current version — may also be referred
to in cases where no regulations are stipulated in the above-mentioned provisions or where,
due to the special nature of offshore structures, these either cannot be applied or cannot be
applied practically.

With respect to the application of codes of practice that contain offshore-specific deviations
from, resp. amendments to, the German and European standards quoted above in the res-
pective sections, the following procedural principles shall apply:

¢ All deviations shall be submitted to the approval authority and accordingly justified and re-
presented in detail. These requests must also contain a statement as to the equivalence of
the chosen approach with that specified in the standard. The deviation request must be as-
sessed

¢ All amendments shall be submitted to the approval authority, accordingly justified and re-
presented in detail and must be analysed for admissibility by an expert. The amendment
request must be assessed by the appointed inspector.
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A 4 Examination of documents

The documents to be submitted according to the Standard Design are usually to be checked
by an appointed inspector. The test shall be documented in a verification report in a compre-
hensible manner. The following instructions apply:

1.

1.1

1.2

The appointed inspector is to be commissioned exclusively by the project developer/
building contractor.

It is not permitted to assign testing services (including verification reports and certifi-
cates of conformity; see Table 1-1, 2™ release) to different appointed inspectors within
one release. This applies to the 1%t, 2" and 3" release.

For the transfer of verification services of different appointed inspectors between indi-
vidual releases, proceed as follows:

(1) Only certificates of conformity with associated and comprehensible verification re-
ports are recognised. Without this prerequisite, a transfer is not permissible.

(2) The appointed inspector preparing the certificates of conformity in accordance with
the Standard Design for the concerned release shall prepare a dedicated chapter in
their verification report or a separate document documenting and setting out the un-
derlying conditions and activities of the integration or consolidation of all certificates
of conformity and associated verification reports of the previous release. The imple-
mentation of the integration or the consolidation of testing services shall be based on
a plausibility check following the IEC CAC/CBC Clarification Sheet “Project Certifica-
tion Recognition arrangement” CBC 6A of 9 November 2012 and Chapter 8.10.7 of
DNVGL-SE-0190 “Project certification of wind power plants”. Any clarification of the
content and technical aspects of the testing services to be integrated between the
appointed inspectors shall be documented in the verification report in a comprehen-
sible manner. The concerned appointed inspector responsible for the release shall
explicitly confirm in the verification report that

a. all documents required for the verification of stability in the structural engineering
sense have been completely examined by himself or by the appointed inspector
involved from the previous release

b. the interfaces between the various appointed inspectors and their verification re-
ports have been taken into consideration, and

c. there are no interface problems in the verification of stability. On this occasion,
the differentiation from services or areas of responsibility of other appoint ed in-
spectors shall be clearly presented if deemed necessary by the appointed inspec-
tor.

If the testing services are divided among different appointed inspectors as part of the
application for operating release, the following requirements must be met:

For the operating release (project certificate, see Part B, Chapter 1.3.4, paragraph 2)
and in the operating phase (annual summary verification report, see Part B, Chapter
1.3.5, paragraph 3), a central document of the appointed inspector in which the testing
services are consolidated is to be submitted in each case. In order to make the merging
of testing services of different appointed inspectors consistent, the following procedure
shall be followed:

a. Only certificates of conformity with associated verification reports or verification re-
ports with certificates of conformity will be accepted. Without this requirement, a
merging cannot be carried out.

b. During the merging process, the licensee shall agree on a common approach with
the appointed inspector. This is done in accordance with the CBC DECISION/CLAR-
IFICATION SHEET number CBC 6A of the IEC or chapter 8.10.7 of DNVGL-SE-0190
“Project certification of wind power plants”.
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c. The appointed inspector who issues the project certificate [Doc. no. 249] or [Doc. no.
545] additionally writes a final verification report in which the conditions (cf b) and ac-
tivities of the merging of all certificates of conformity and associated verification re-
ports are documented. On this occasion, the differentiation from services or areas of
responsibility of other appointed inspectors shall be clearly presented if deemed nec-
essary by the appointed inspector.
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A5 Update and/or upgrade

This standard represents the current state of the art or, failing that, the state of current scien-
tific and technical progress. As the future implementation of further projects, in particular, is
expected to generate new knowledge and lead to further technical developments, this stand-

ard will be subject to progressive development and/or updating at appropriate intervals of
time.
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A 6 Interim regulation

The upgraded version of the 15t update is valid for all procedures from 1 January 2022 pro-
vided that no complete documents for the 1st release have been submitted to the BSH for the
respective installations by this date. Should the BSH conclude that the documents are incom-
plete, the applicant shall be granted a 3-month period from the date of receiving notification
of the incompleteness to hand in these documents in arrears or to complete said documenta-
tion.

This does not include the requirements for maintaining the operating permit and for decon-
struction. The regulations within the operating phase, contents of the WKP concept, and the
implementation of the periodic tests are to be applied in principle from the day of publication
for all procedures.
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Part B: Verifications and approval requirements

B1 Timescale and site conditions

B 1.1 Preliminary remarks

The minimum requirements set down in this standard relate to the design and structural com-
ponents of offshore structures for the use of offshore wind energy.

These include, in particular
e The locally fixed integration into the seabed (foundation elements),

e The support structure (in the case of offshore wind turbines: tower, substructure and foun-
dation elements; for offshore stations: substructure, foundation elements, and if required
components of the operational structure),

e QOperational structure (in the case of offshore wind turbines the rotor/nacelle assembly, con-
sisting of the nacelle, hub and rotor blades, in the case of offshore substations the “top-
side” installation),

e The cabling of the individual installations within the park, including their linkage to the sub-
station,

¢ The power export system from the offshore substation to the grid connection on land via
the offshore converter station and

e All other offshore facilities (e. g. measurement masts, accommodation platforms) that are
part of the offshore wind farm.
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Figure 1-1: Components of the overall mechanical system of an “offshore wind turbine“.
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Figure 1-2: Components of the overall mechanical system of an “offshore station”.

The overall mechanical system of an offshore station consists of the following components:
Operational structure (topside) and support structure (Figure 1-2).

Proof must be provided that all offshore structures, incl. their type-certified components, con-
form with the applicable standards and regulations. All external conditions specific to the re-
spective site, such as the subsoil conditions, wind, swell, currents, bathymetry, tides, ice drift,
electrical grid properties, the wind farm configuration and any other features peculiar to the
site in question, must also be given due consideration.

Furthermore, independent inspection of the implementation phase (production, transport, in-
stallation and commissioning) by an appointed inspector shall determine whether the offshore
structures comply with the verified implementation documents.

Periodic tests shall be carried out to monitor the status of the offshore structures during the
operating phase. Periodic tests are required in order to maintain the operating permit.

For all of the (component) verifications listed below, it is necessary to check whether the veri-
fication, or at least parts of it, is to be obtained based on the overall mechanical system. This
is the case, for example, when measuring the natural frequencies and loading assumptions of
the offshore wind turbine.
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The test procedure principally includes the following elements and steps:

(1) Type certificate for the rotor/nacelle assembly in the case of an offshore wind turbine; in
the case of an offshore station the functional description and design concept,

(2) Examination of the design basis, incl. site-specific conditions, such as the subsoil prop-
erties (site assessment),

(3) Test of the site-specific loading assumptions and the support structure including founda-
tion elements (site-specific design evaluation),

(4) In the case of an offshore wind turbine: Examination to determine that the type certificate
(1) for the rotor/nacelle assembly actually incorporates all the site-specific conditions; in
the case of an offshore station: Update and more detailed specification of the respective
concepts,

(5) Certificate of conformity/verification report for the site-specific design of the offshore
structures following completion of items (1) to (4),

(6) Test and evaluation of the facilities for inspecting offshore wind turbines as an overall sys-
tem (Supervisory Control and Data Acquisition, SCADA, including the Condition Monitor-
ing System, CMS, for the rotor/nacell ssembly);

(7) Test and evaluation of sea operations and the decommissioning concept,
(8) Production and installation monitoring,

(9) Inspection of loading and transport from the quayside to the installation site, installation
and commissioning,

(10) Certificate of conformity and verification report for the monitoring services following
completion of items (6) to (9),

(11) Project certificate and final verification report in accordance with this standard,
(12) Periodic tests in order to maintain the operating permit and

(13) Inspection and monitoring of the decommissioning phase and issue of the respective
certificate of conformity, resp. test certificate.

It is highly recommended to engage an appointed inspector — and to exchange information
with this inspector — at an early stage so as to be able to coordinate the design basis (deter-
mining the site conditions, incl. the subsoil situation and which regulations and methods apply
to the design basis) with this appointed inspector as early as possible.

B 1.2 Language

The official language is German. All documents which are or shall be deemed binding during
the approval process before the approval authority, must be submitted in the German lan-
guage. This shall apply, in particular, to all reports and documents compiled by the appointed
inspector (verification reports, monitoring reports, certificates of conformity, etc.).

As a rule, technical documentation may be submitted in English.
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B 1.3 Timescale

B 1.3.1 Preliminary remarks

The timescale for realising an offshore structure project can generally be divided into the fol-
lowing phases (project phases):

e Development,

e Design,

e Implementation,
e Operation and

e Decommissioning.

Table 1-1 summarises the timescale for offshore wind turbines. Each phase includes a defini-
tion of the overriding objectives to be achieved by the end of each respective phase. The first
two phases (Development and Design) differentiate between three different types of docu-
ment: Basic documents: Documents which contain information on the conditions established
and measured at the site.

Design rules: Regulations, standards, guidelines and approaches that define how
the site conditions are to be applied — including dimensioning and
design — from an engineering perspective. These represent the de-
sign basis for the respective offshore structures.

Planning results: Computed results and verifications, drawings, specifications and im-
plementation notes based on the design rules and basic documents.

A list of the minimum required documents is included at the end of each technical section;
additional documents shall be submitted or submitted in arrears on a case-by-case basis.
Each technical section in itself is a complete representation of all the individual project phases
detailed above.

All technical documents shall be inspected by an appointed inspector prior to being submit-
ted to the approval authority. In each respective project phase, the required documents shall
be compiled by the appointed inspector and submitted to the approval authority for a plausi-
bility check and approval, together with the required technical documentation, in good time.
In addition, the applicant, resp. the approval holder, must ensure that the approval authority is
involved throughout all the respective project phases.

Table 1-2 summarises the timescale for the installation of the operational structure. It is impor-
tant to point out here that the timescale recommended for the installation of the operational
structure varies from that to be used for the support structure, resp. offshore wind turbine. The
reason for this is that the functionality strived for to meet operational management, safety and
emergency system demands directly affects the design and should, therefore, be specified
early on in the project. This, however, does not entail detailed plans as required for the 2" and
3 releases.

B 1.3.2 Development phase

During the development phase, the site conditions are to be sufficiently recorded so as to al-
low an assessment of the basic technical feasibility of the project. Based on this, a preliminary
design of the possible foundation variants being considered by the developer can be drawn
up. This should include the environmental impact and “collision friendliness”.

All site-specific data should be compiled in the basic documents.
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Table 1-1: Timescale for offshore wind turbines
Phase Objectives Chapter | Appointed inspector Approval authority
C ilati f th
ito-enacifio data B1 Plausibility check®
B1.3.2 P . Preliminary design
Development Determination of the B2.2 Verlflcatlon_ report and certificate approval
) ] of conformity ¢ .
design basis B3.2 (1%t release, poss. incl.
B4.2 special measures)

Preliminary design

Final specification of the
subsoil model for each off-
shore wind turbine site and
the offshore station

More detailed specification

Verification report and certificate
of conformity

Plausibility check*
Design approval
(2" release, poss. incl.

decommissioning

of conformity pertaining to the
decommissioning phase

of the design basis E ; .2.3 special measures)
Design Final design of the primary : e -
B 3.3 Verification report and certificate
and secondary support .
structures B 4.3 of conformity
Plausibility check*
Installation, operation and Verification report and certificate Implementation approval
decommissioning planning of conformity (34 release, poss.
incl. special measures)
Inspection reports and certificate of
Production conformity pertaining to the monitor-
ing of the production phase
Inspection reports and certificate of
Transport conformity pertaining to the monitor-
ing of the transport phase
Inspection reports and certificate of
Erection/installation conformity pertaining to the monitor-
B 1.3.4 |ing of the erection/installation phase | Plausibility check*
. B2.4 Operating release
Implementation ) ]
P B3.4 Inspection reports and certificate of | (POss. incl. special
Commissioning B4.4 conformity pertaining to the monitor- | measures)
ing of the commissioning phase
. . Verification reports pertaining to the
As-built documentation, as-built drawing, operations manual
Operations manual and WKP concept including inspec-
’ tion plan of the WKP
WKP concept including in- ) " ) e
spection plan of the WKP Project certificate and final verification
report
B 1.3.5 Plausibility check*
Operation Operation, maintenance B2.5 Periodic tests verification report and | Maintenance or temporary
P and monitoring B3.5 certificate of conformity revocation of the
B 4.5 operating permit
Decommissioning Veriﬁcation. report qnq certificate Bfgs;::lr:tlgs?gs;kg release
planning B1.3.6 of confor_mlt_y p_ertalnlng tothe (poss. subject to specific
i - decommissioning plan -
Decommis- B2.6 requirements)
sioning B 3.6 . - Plausibility check*
Carrying out B4.6 Inspection reports and certificate and declaration stating

that the measures have
been completed

*

Plausibility check carried out by the BSH, together with the BAM and BAW, and possibly a specially appointed inspector.
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Table 1-2: Timescale for offshore statios
Documents to be compiled by the Documents to be compiled
Phase Objectives and measures Chapter| approval holder and submitted to the by the appointed inspector Approval authority
BSH and submitted to the BSH
Compilation of basic documents for the fundamental
concept (functional description) of the offshore station B 5.1 Verification report (based on the basic
with respect to its usage, safety and marine environ- ’ documents)
mental protection measures
Geological report (in as far as this is re-
B13.2 quired by the Standard Ground Investiga-
Compilation of the site-specific data Site assessment B2.2 tSI?JrE)SS)OiI inspection report
of the foundation structure B 3.1 . p =P
B 3.2 Subsoil and foundations survey Plausibilit
. . . y check
Develop- Meteorological and oceanographic expert . .
ment opinion Verlfclcatlpn report and certificate of 1% release (poss. incl.
SyS—— conformity special measures)
esign basis
e Specification of the hierarchy of norms
N . . B2.2 e Description of the functional specifica-
Determination of the design basis B5.2 tions and requirements placed on the
primary and secondary support struc-
tures
Preliminary design of the support structure
(incl. verifiable measurements of the planned B2.2 Preliminary design and support structure | Verification report (technical statement)
foundation structures for the EIA)
Update of the basic documents through the provision
of detailed concepts:
Load handling concept B5.3.1 Verification report (based on the basic
e Fire and explosion protection concept e documents)
e Access concept
e Room utilisation plan
Ground investigation report
Subsoil and foundations survey Plausibility check
Design Update of the site-specific data B3.3 Geotechnical design report Verification report and certificate of 2% release (poss. incl.
' Poss. report on the implementation of a | conformity special measures)
dynamic pile load test
Poss. confirmation of the feasibility of a
dynamic pile load test
. . . . Verification report and certificate of
Update of the design basis B2.3 Update of the design basis conformity
Final design of the primary and secondary support B23 Final design of the primary and secondary | Verification report and certificate of
structures : support structures conformity
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Documents to be compiled by the Documents to be compiled
Phase Objectives and measures Chapter| approval holder and submitted to the by the appointed inspector Approval authority
BSH and submitted to the BSH

Update of the basic documents through more detailed
specification of the concepts:

e Specification of the fire compartments of the opera-
tional structure (topside)

e Description of the active and passive firefighting
systems

e Specification of the transport and access systems
for the support structure and operational structure
installations

e Update of the operational concept and offshore B53 Verification report (based on the basic
station design ' documents)

e Finalisation of the fire protection concept for the
offshore station

¢ Finalisation of the equipment concept for the offshore
station

¢ Implementation of the structural requirements
pertaining to the offshore station based on the

i safety and functional demands resulting from the

Design risk assessment 3" release (poss. incl.

special measures)

Plausibility check

e Finalisation of the final transport and access concept

Final installation design B 2.3.4 |Installation manual Verification report

Finalisation of the final design for installing the offshore
station, incl.:

e |Compilation of a commissioning concept
e |Presentation of reports on all the tests conducted

e |Detailed description of the transport and installation | B 2.3.5 Verification report
procedures

Compilation of an implementation concept
e |Compilation of the towing procedures

e |Transport and installation procedures

Verification report and certificate of

Decommissioning concept B 1.3.3 | Decommissioning concept conformity
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Documents to be compiled by the Documents to be compiled
Phase Objectives and measures Chapter| approval holder and submitted to the by the appointed inspector Approval authority
BSH and submitted to the BSH
Production and assembly monitoring, Examination of Inspection reports and certificates of
the QM certificates provided by the manufacturers conformity pertaining to the monitoring
Compilation of NDT reports, incl. monitoring of the B2.4 of the production and assembly, trans-
transport, erection and installation and commissioning port, installation and commissioning
phases phases
. - Plausibility check
Implemen- As-built documentation B2.4.2.3 | As-built report Zg::;g::ﬁ; report and certificate of Operating release
tation (poss. incl. special
B1.3.5 ) o ) L . measures)
B243 WKP concept including inspection plan Verification report and certificate of
= o | of the WKP conformity
B2.5.3
Operations monitoring Verification report and certificate of
conformity
B 2.4.3 | Operations manual
Project certificate and final verification
report
B1.3.5 Plausibility check
o i Periodic test B2.5 Verification report and certificate of .
peration eriodic tests B35 conformity Maintenance of the
B5.5 operating permit
Decommissioning plan B2.6 D_eteyled description of the decommis- Verlflcatl_on report and certificate of Plausibility check
B 3.6 sioning procedure conformity . .

- Declaration confirm-
Decommis- ing that decommis-
sioning . N sioning and disposal

Monitoring of the decommissioning phase, the . o .
disassembly of the components, their transport B2.6 Disposal verifications Insp;ecthtn reports and certificate of have bt?en carried out
and disposal conformity correctly
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The basic documents also include meteorological and oceanographic expert opinions that
provide the following basic data:

e Water levels,

e Scatter diagrams illustrating the relevant wave heights,

e Wind, wave and poss. ice parameters,

e Correlation of wind, waves and poss. ice drift,

e Currents,

e Bathymetry,

e Sea water characteristics (density, salt content, temperature bandwidth etc.),
e Conditions that influence scouring,

e Growth and

e Conditions that influence corrosion.

The hull-retaining properties of the support structure of an offshore structure in the case of a
collision must also be accordingly demonstrated (“collision-friendliness”). Special assess-
ment criteria apply to offshore stations with regard to ensuring the best-possible design of the
support structure with regard to its hull-retaining properties (please refer to chapter B 2.1.1).

The design rules are defined in the design basis, whereby the design standards and regu-
la-tions to be applied, together with their hierarchy with respect to the final design of the off-
shore structure, shall be clearly stipulated. It should be easy to derive which code of practice
should be applied in the case of each respective certification. The hierarchy of standards also
takes account of the issues resulting from the implementation phase and places particular
importance on the requirements posed by an “offshore” location. Furthermore, the functional
spec-ifications and requirements placed on the primary and secondary support structures of
offshore wind turbines and offshore substations shall be defined accordingly.

Planning results must also be presented alongside the basic documents and design rules. The
preliminary planning results include a detailed project description.

The project description includes the following information:

e Preliminary wind farm layout (the locations of the offshore wind turbines, offshore station
and all other poss. structures),

e The approach path to the helicopter landing pad (in as far as one is planned),
¢ Preliminary cable layout,
¢ Basic information on the planned foundation concepts:
— Max. required space,
— Max. required surface area,
— Estimate of the net flow cross-section,
-vMax. expected seabed penetration,
¢ Basic system data:

- System type (e. g. “three-rotor, windward runner, variable speed control with adjustable
rotors”),

— Max. hub height, max. rotor diameter, max. rated output of the offshore wind turbine,
e Basic offshore station information:
— Intended purpose (converter, substation, accommodation etc.),
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— Max. dimensions of the offshore station,
— Basic information on the planned foundation concepts (please refer to the above).

The project description forms the basis for the environmental impact assessment which will
rest on the foundation concepts under consideration.

The exact specifications of the offshore wind turbine do not need to be final at this stage.
However, the max. size, resp. the bandwidth with respect to the above-mentioned basic sys-
tem data, must be stated. Preliminary loading assumptions are only required for an offshore
wind turbine in as far as these are required for the preliminary design of the foundation con-
cept. The development phase is complete upon the award of the preliminary design approval
(1%t release).

B 1.3.3 Design phase
All tasks incorporated into the “Design” phase of the project are divided into three stages.

During the first stage, the design basis and the subsoil model are finalised for each site where
an offshore structure is to be located (e. g. offshore wind turbine or offshore station site). The
minimum requirements pertaining to the content of the basic documents, the design rules and
the planning results can be reviewed in the respective technical sections of this document.

The basic documents, the design rules and all other planning results must be examined by the
appointed inspector. This radically increases planning security for the second stage, the de-
tailed design of the primary and secondary support structures, in that the design basis and
the site-specific boundary conditions have already been inspected and finalised.

The final design of the primary and secondary support structures is completed during the sec-
ond stage. During this stage, no further basic documents are compiled. However, the design
rules may be updated. During this stage, the emphasis is on specifying the planning results.

The third and last stage of the “Design” project phase is aimed at completing the plans for
installing, operating and decommissioning the structure. No further basic documents will be
compiled at this stage. Neither will modifications be made to the design rules.

The following planning results must be achieved:
e Installation manual

e Operations manual

e Decommissioning concept.

The offshore wind farm design phase is complete upon the award of the implementation ap-
proval (3¢release).

B 1.3.4 Implementation phase

The implementation phase is divided into the following stages: Production, transport, installa-
tion and commissioning. These must be subjected to independent inspections and accord-in-
gly documented by an appointed inspector

At the end of each stage, the appointed inspector shall issue a certificate of conformity sum-
marising the inspection reports. Together with the certificate of conformity pertaining to the
monitoring of the commissioning phase and upon presentation of all other required certificates
of conformity, the final verification report and the project certificate are issued.
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The monitoring services shall be commissioned by the applicant and carried out by the ap-
pointed inspector. These serve the purpose of ensuring that the design requirements and
specifications contained in the design documentation and the underlying standards and reg-
ulations on the production, transport, storage, installation, commissioning and operation of
the structures are accordingly complied with.

In the run-up phase, a monitoring schedule must be agreed between the applicant, manufac-
turer(s) and the appointed inspector. During the design phase, a verified version of this plan
shall be submitted to the approval authority prior to taking up production. This monitoring
schedule must specify the components to be monitored and also include the scope of the
spot checks. At all events, this plan must take account of all components and structural ele-
ments the failure of which could impair the structural integrity of the whole offshore structure
(please refer to chapter B 2.4.2.1).

The qualifications of the respective production facilities shall be examined prior to commenc-
ing production.

The monitoring schedule for the production facilities producing the main components is based
on an initial audit to be carried out by the appointed inspector prior to commencing produc-
tion. This shall also include an assessment of the production facilities with respect to their
ability to achieve the required production quality.

The applicable standards and regulations as well as the verified implementation documents
shall be given due consideration. The special requirements pertaining to “offshore” locations
must receive due consideration with respect to all quality-securing measures.

Planning the implementation of the installation phase includes all loading, transport and in-
stallation procedures — from the quayside at the base port to the location at sea. The applicant
is responsible for ensuring that the interfaces between those involved in designing the com-
ponents are accordingly set up and maintained.

The installation phase (as understood in this standard) starts with the physical implementation
of the wind farm, i. e. when the foundation elements and substructures are laid, and ends
when operation commences.

The installation manual must be presented at the time of applying for the 3 release (please
refer to chapter B 2.3.4). It must be submitted for the offshore structure as well as for the sub-
marine cables at least 3 months prior to commencing work.

The applicant is the erector of the structure and thus bears full responsibility for the installa-
tion manual and ensuring that it is accordingly updated as implementation progresses, for
conformity with the specified site-specific data and the implementation thereof, in particular
with regard to the subsoil and the environment, the site-specific design and the test regula-
tions right up to the point of actual installation.

The electrical connection of the subsea cabling within the park to the electrical infrastructure
of the offshore wind turbine, resp. the connection of the power transmission submarine cable
to the respective offshore substation, is no longer subject to the documentation contained in
the installation manual.

The installation manual requires no further updates once the 3 release has been awarded;
once installation has commenced, all deviations and modifications must be documented as
implementation progresses and accordingly agreed with the approval authority.
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B 1.3.5 Operating phase

The operating phase includes the operation, maintenance and monitoring of offshore struc-
tures. During this phase, regular periodic tests must be carried out. This applies whether an
operational release has already been issued or not.

Differentiations are made between periodic tests according to fixed intervals and event-driven
inspections. A periodic inspection specifically serves the purpose of examining any changes
that become apparent with respect to the status of the support structure. An event-driven in-
spection must be conducted whenever damage is to be expected as a result of a specific
event. If components and structural elements are subjected to a detailed inspection as the
result of an event-driven inspection, the periodic tests start afresh. The intervals specified for
testing the various elements are merely guidelines. These must be adapted according to the
location and type of offshore structure in question and must be accordingly noted in the in-
spection plan.

The appointed inspector who writes the summary verification report or issues the certificate of
conformity for the periodic tests for an offshore wind farm or an offshore structure (e.g. off-
shore station, measuring mast) during the operating phase shall, in consultation with the licen-
see, carry out a proportion of the inspections themselves or at least accompany them on the
basis of the inspection plan.

Furthermore, for the part of the inspections not carried out by the appointed inspector them-
selves, the appointed inspector who draws up the summary verification report or issues the
certificate of conformity to the WKP shall be provided with verification by the licensee of the
qualifications and independence of the other parties carrying out the inspections. Independ-
ence can generally be proven by the letter of recognition from the BSH or, in the case of a
testing expert, verification of approval according to the PPVO, by affiliation to an inspection
body accredited according to DIN EN ISO/IEC 17020, type A or to a certification body accred-
ited according to DIN EN ISO/IEC 17065. Other ways of verifying independence shall be
agreed between the licensee and the appointed inspector.

If the examined offshore structures are operated properly and according to the regulations
and the inspections are carried out according to the inspection plan of the periodic inspec-
tions, a statement on the structural integrity shall be made by the appointed inspector.

The appointed inspector assesses the results of the investigations (inspections and tests) car-
ried out within the periodic inspections, evaluates them with reference to the structural integ-
rity of the overall structure, and draws up a summary verification report with the objective of
issuing a certificate of conformity, including the following points insofar as possible:

e Certification of the proper implementation of the WKP concept, including the inspection
plan of the periodic inspections as well as any existing conditions;

e Certification of safe continued operation of all offshore structures.

Note on the certificate for safe continued operation:

For an offshore wind farm in which several offshore structures of the same type are operated,
the implementation of the verified and thus released WKP concept results in only a sample
number of offshore structures of the same type being investigated. Therefore, the operator
and the appointed inspector are required to ensure the transferability of the results of the in-
vestigations of individual structures to the other structures of the same type in the offshore
wind farm by means of suitable methods or measures. In this case, the appointed inspector
must describe in the summary verification report which assumptions and reservations are
used as a basis for the transferability of the investigation results to the other structures in order
to issue a “certificate of safe continued operation”.
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Six weeks before the annual status meetings, but no later than 31 March of each year, the
documents to be submitted for the periodic inspections for the previous operating year shall
be submitted to the BSH.

At the status meeting with the BSH, generally held once a year, the operator shall describe the
technical status of the offshore structure. The approval authority may prescribe additional,
suitable measures to ensure the offshore structure can be operated safely. Following this, the
approval authority then decides whether the operating release is to be maintained or tempo-
rarily revoked.

Structural modifications to the systems must be documented in the as-built report once the
work has been completed.

The appointed inspector shall always be informed of changes and processes such as repair
work, component replacement, failures, damage, and similar events, which, in accordance
with the Standard Design

e are a danger to humans and/or the environment,
e affect the structural integrity of the facility,
e or affect the safety of shipping (e.g. collision-friendliness),

promptly after identification and before implementation of measures.

At the latest within the scope of this integration, the operator and the appointed inspector
must agree on the extent to which

e possible replacement components are to be regarded as identical in construction or
e possess the same crucial properties for “equality of structure”.

The decision on when to involve the BSH in accordance with the guidelines below is based on
this consultation.

Document nos. 251, 451, and 551 (verification report of the appointed inspector in the case of
repair work and component replacement) serve as confirmation of conformity with the Stand-
ard Design and are to be submitted after completion of the work in the case of subsequent
involvement of the BSH - if possible as part of the annual status meeting but at the latest by
the following date for maintaining the operating permit.

For document nos. 251, 451, and 551, the facts of the case, the scope of the examination,
and the results of the examination shall be presented in a comprehensible manner within a
statement by the appointed inspector.

The BSH must be involved at an early stage before the planned work is carried out in the case
of

e supplementary installation of building parts/components that have impacts on the
load-bearing capacity of the structure in relation to the objectives mentioned above;

¢ Replacement of building parts/components that are not covered by the releases issued (i.e.
the use of components that are not identical in construction);

e Events in the sense of the Standard Design (cf Annex 5); this includes, for example, the
sudden failure of components.
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Otherwise, the licensee shall provide the subsequent involvement of the BSH via document
nos. 251, 451, and 551. This is possible only in the case of repair or conversion measures that
do not leave the scope of the project certification or merely make use of a different means of
transport.

Note: However, these cases do not exempt the licensee/operator from the early involvement
of the appointed inspector.

Subsequent involvement of the BSH occurs, for example, when:

i. Components that are already covered by the issued releases are exchanged (i.e. an ex-
change of identical components that formally replace the existing components in an equiv-
alent manner; type or project certificate remains valid).

Practical examples of this are: Replacement of identical nacelles, replacement of an identi-
cal gearbox;

ii. a component covered by the releases already granted for the production as described in i
is exchanged but not transported to the offshore wind farm or converter station by the
same ship named in the original 3rd release for installation planning. Thus, only the trans-
port of the component is not fully covered by the prior releases; a premature involvement of
the BSH is thus not necessary.

The tested, deviating transport is then presented and confirmed to the BSH by the appointed
inspector in document nos. 251, 451, and 551.

Analogous to the required verifications during the implementation phase, proof of safe trans-
port from the production site to the installation location must also be supplied for all the main
components and assemblies during the operating phase.

If such components that were part of the design assessment by the appointed inspector are
replaced during operation, the procedure shall be analogous to the design and implementa-
tion phase. If a component is replaced by a new design (e.g. a new landing system of a wind
turbine, a new design of a helicopter landing deck) that is not within the scope of the project
certificate, the project certificate shall be supplemented with all required evidence, or an an-
nex shall be added. The installation may be maintained as a separate certificate with an re-
lated verification report by the appointed inspector with reference to the project certificate if
the additions are recorded in a suitable place accessible to the operator, the appointed in-
spector, and the BSH (e.g. in the annual inspection report on the WKP). In case a project cer-
tificate is not yet available, the corresponding certificates of conformity must be updated/
supplemented.

B 1.3.5.1 Documents to be made available for the periodic tests

Different inspection and test intervals shall apply to the offshore structures due to the position
of the parts to be inspected and their different qualities (e. g. design safety factors). Based on
the test results, a request for deviation to modify the intervals may be submitted after an a
propriate period of time and frequent inspections. Exempt from the above are intervals that
are subject to legal provisions or regulations.

The following areas must be included in each periodic inspection of an offshore structure as a
minimum requirement.
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¢ All load-bearing structural elements of an offshore structure that play an important and de-
cisive role in stability against collapse

e Other supporting elements that play a decisive role in stability against collapse (e. g. struc-
tural bolts)

e Seabed composition
e Marine growth and
e Corrosion protection (coatings and anodes).

Which parts of the support structure actually need to be inspected and tested in each case,
depends on the type of structure concerned. A differentiation needs to be made here, for ex-
ample, between concrete and steel structures. In the inspection plan of the periodic tests,
essentially the parts of the structure relevant for the stability of the overall structure are to be
considered. Further components to be considered in the inspection plan are listed in Chapter
B2.5.3.

With respect to the support structure, the following documents must be submitted to the ap-
pointed inspector:

e WKP concept, including inspection plan of the periodic tests
e Project certificate with final verification report, and

e Reports on the most recently conducted inspections and tests (inspection reports and
monitoring reports).

With respect to equipment with an impact on the structural integrity of the support structure,
the following documents must be submitted to the appointed inspector:

e Maintenance verifications
e Operations manuals of the technical systems to be inspected
e Technical documents and

e Reports on the most recently conducted inspections and tests (inspection reports and
monitoring reports).

All the test and inspection reports as well as the respective verifications must be archived and
stored throughout the life cycle of the offshore structures.

B 1.3.6 Decommissioning phase

A decommissioning plan must be compiled in good time prior to the end of the operating
phase, based on the decommissioning concept verified during the design evaluation process.

In as far as the state of the art has progressed between the design phase and the end of the
operating phase, the decommissioning plan shall be modified to meet the current state of the
art. The decommissioning plan agreed with the appointed inspector shall be submitted to the
approval authority which reserves the right to carry out a plausibility check.

The realisation of the decommissioning plan is accompanied by detailed inspections and
monitoring through the appointed inspector. The successful completion of the decommission-
ing phase is documented in a certificate of conformity which provides a summary of all the
individual inspection reports and is submitted to the approval authority. The decommissioning
phase is completed when the approval authority declares that the measure has been accord-
ingly concluded.
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B2 Support structures

B 2.1 Preliminary remarks

With respect to the materials used (concrete, concrete reinforcing steel, prestressing steel,
steel etc.), the general material parameters, in particular the strength and toughness values,
shall be detailed. In principle, construction types, general requirements for the use of con-
struction products, and requirements for the use of CE-marked construction products ac-
cording to the technical building regulations of the DIBt shall be used for the load-bearing
components (primary and secondary structures), unless additional regulations are included in
the BSH standard. If non-regulated products are used in exceptional cases (e. g. grout), an
individual Technical Approval from the respective approval authority is required (please refer
to Appendix 2). In this case, the BSH may appoint a suitable certified inspector to assess the
component under consideration. The applicant shall communicate the usage of non-regu-
lated construction products at an early stage.

In as far as new products or procedures are used alongside tried and tested corrosion protec-
tion systems in order to certify durability and the absence of pollutants —and in as far as these
suitably represent the proper purpose —, their usage in offshore tests on auxiliary installations,
such as measurement masts, shall be considered both appropriate and permissible with the
aim of promoting the further development of such corrosion protection systems.

In the above case, the following procedure applies:

1. Presentation of a concept for carrying out the test by way of deviation from the codes of
practice listed in chapter B 2.3.1

2. Certificate confirming that the test has been accordingly conducted by a suitable institution
(e. g. BAW), including an explanation detailing the approach used, the scope and the results
of the test and, where appropriate, the requirements as a result of the test together with a

3. Opinion compiled by the appointed inspector.

The requirements pertaining to production monitoring mentioned in chapter B 2.4.2.1 shall
also apply to the foundation elements and the supporting components of the operational
structure.

Different inspection intervals shall apply to the offshore support structures due to the position
of the parts to be inspected and their different qualities (e. g. design safety factors) — please
refer to Table 2-1. Based on the test and inspection results, a request for deviation to modify
the test intervals may be submitted after an appropriate period of time and frequent inspec-
tions. Exempt from the above are intervals that are subject to legal provisions or regulations.

The following areas at least shall be included in each periodic inspection of an offshore sup-
port structure:

¢ All load-bearing structural elements which are crucial for the stability against collapse

e Other supporting elements which are crucial for the stability against collapse (e. g. struc-
tural bolts)

e The seabed composition (e. g. scouring)
e Marine growth and
e Corrosion protection (coatings and anodes).

Which parts of the support structure need to be inspected depends on the type of structure
concerned. A differentiation needs to be made here, for example, between concrete and steel
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structures. In the inspection plan of the periodic tests, essentially the parts of the structure
relevant for the stability of the overall structure are to be considered. Further components to
be considered in the inspection plan are listed in Chapter B 2.5.3.

Within the planning approval and executing process, all planned corrosion protection meas-
ures are subject to official verification under the following aspects:

e The technical design of the corrosion protection that ensures the proven stability and integ-
rity of the structure over its planned service life.

e The lowest possible emission design to protect the marine environment.

¢ The Long-term stability through pre-qualification of the corrosion protection, which reduces
necessary maintenance and repair measures to a minimum within the operating period.

Corrosion protection measures must always be differentiated by the expected load zones
according to DIN EN ISO 12944-2 as well as according to their corrosion protection properties
and type of processing or operation.

Permissible strategies are:

e QOrganic coatings,

e Cathodic corrosion protection by galvanic anodes, exclusively in combination with organic
coating,

e Cathodic corrosion protection by external current systems,

e Corrosion allowance as a temporary strategy.

A combination of the different strategies is permissible provided that their compatibility with
each other is guaranteed. Other existing corrosion protection strategies must transparently
and comprehensibly prove their unrestricted suitability and environmental impact before re-
lease.

B 2.1.1 Structural behaviour in the case of a collision of a ship with an offshore station

When assessing structural behaviour in the case of a collision of a ship with an offshore sta-
tion, stability is of particular importance as both the safety of individuals and the security of
supply must be upheld.

A collision analysis shall be conducted based on the information contained in Appendix 1.
This shall include documentation stating which concept is planned with respect to a collision
of a ship with the operational structure and its respective support structure. The following top-
ics, for example, shall be discussed:

e The structure shall not fail and appropriate hull-retaining measures shall be accordingly
documented.

At the same time, this analysis shall illustrate how the best possible hull-retaining design can
be achieved.
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B 2.2 Development phase

B 2.2.1 General

In order to inspect and assess the design basis to be submitted, the appointed inspector shall
be involved by the applicant at the earliest possible stage prior to dimensioning, resp. prelim-
inarily designing the installation structures.

B 2.2.2 Requirements and required verifications

B 2.2.2.1 Basic Prerequisites

The structural considerations involved in generating the draft design, as well as, in the case of
an offshore station, the functional description (chapter B 5.2.1), can be derived from an initial
operation and safety concept resulting from the safety requirements and requirements to fa-
cilitate shipping and occupational safety (e. g. identifying and illuminating the installations,
contingency plans).

B 2.2.3 Documents to be submitted when applying for the 1t release

[Doc. No. 210] Design basis, incl. the respective expert opinions

[Doc. No. 211] Verification report and certificate of conformity pertaining to Doc. No. 210
[Doc. No. 212] Preliminary design

[Doc. No. 213] Verification report and certificate of conformity pertaining to Doc. No. 212

With respect to the site conditions, the following minimal data shall be included in the design
ba